



Instrumentation 
Software News. 


New 


Lab VIEW* 4.0 - Graphical Programming for Instrumentation 


LabVIEW Version 4.0 is here and it's designed just for you! Whether your application is large or small , simple or complex, 
LabVIEW 4.0 has features designed to improve your productivity, simplify your development tasks, and integrate your 
application throughout your organization. LabVIEW 4.0 features a customizable development environment, powerful 
editing and debugging tools, open connectivity tools through OLE Automation, and the new CodeLink utility to 
import C code directly into your Vis. 
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New 


LABWiNDOWSVCVI 4.0 - Tools for C/C++ 


LabWindows/CVI, an interactive C programming environment to build virtual instruments for data acquisition and 
instrument control, now extends its powerful tools to other C/C++ programming environments. LabWindows/CVI 
Version 4.0 libraries work with compilers from Microsoft, Borland, Symantec, and WATCOM. In addition, you can 
automatically compile your C code in LabWindows/CVI into dynamic link libraries (DLLs) for use with C/C++, 
Visual Basic, or LabVIEW. 



New 


ComponentWorks" — ActiveX Controls for Visual Basic 


ComponentWorks is a new collection of ActiveX (OLE) controls and libraries for building virtual instalments in Visual 
Basic, Visual C++, and Borland Delphi. With ComponentWorks, you can acquire data from National Instruments 
DAQ products, control GPIB instruments with instrument drivers, perform advanced statistical analysis and signal 
processing routines, and build virtual instrument front panels in Visual Basic. 


Component Ulirlis 


New 


Virtu alBench" - Turnkey Virtual Instruments 


VirtualBench is a suite of five low-cost " benchtop " virtual instruments that combine the benefits of plug-in DAQ boards, 
software, and the PC. These instruments run on a variety of National Instruments DAQ products and include a 
ready-to-run oscilloscope, function generator, digital multimeter, dynamic signal analyzer, and data logger. 


i VirtualBench 
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New 


Measure - direct data acquisition with excel 


Measure for Windows adds direct data acquisition and instrument control capabilities to Microsoft Excel. With 
easy-to-use pop-up dialog boxes, you can configure data acquisition operations using National Instruments DAQ 
products or set up serial communications for any PS-232 instrument. You can transfer the data directly into your 
Excel spreadsheets. 




Tor your FREE evaluation 
copies of these software 
products on our 
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call (800) 433-3488 


^7 NATIONAL 
^INSTRUMENTS 

r The Software is the Instrument * 


See us at Wescon, Booth #3393 


U.S. Corporate Headquarters • Tel: (512) 794-0100 • Fax: (512) 794-8411 • E-mail: info@natinst.com • WWW: http://www.natinst.com 

Branch Offices: Australia 03 9879 5166 • Austria 0662 45 79 90 0 • Belgium 02 757 00 20 • Canada 905 785 0085 • Denmark 45 76 26 00 • Finland 90 527 2321 • France 1 48 14 24 24 
Germany 089 741 31 30 • Hong Kong 2645 3186 • Israel 03 5734815 • Italy 02 413091 • Japan 03 5472 2970 • Korea 02 596 7456 • Mexico 95 800 010 0793 • Netherlands 0348 433466 
Norway 32 84 84 00 • Singapore 2265886 • Spain 91 640 0085 • Sweden 08 730 49 70 • Switzerland 056 200 51 51 • Taiwan 02 377 1200 • U.IL 01635 523545 
C Copyright 1996 National Instruments Corporation. All rights reserved. Product and company names listed are trademarks or trade names of their respective companies. 


For More Information Write In No. 600 








■jis ►w'Sn**" 

( WfflMMfax 

OMEGA'S 24-Hour-a-Day, On-Demand Publishing Service 

DIAL 1-800 -848 -4271 

OMEGAnet SM ON-UNE SERVICE 

See OMEGA on the World Wide Web! httpj/www. omega, com 

For Sales and Service: 

aas:W:Migr 

omega.com) 

.TE OMEGA ) 


NO. 648 
or Request Document 
#6374, OMEGAfax* 
Service 


To Request The 
Encyclopedia OMEGA* 

No. 649 Or Request 
Document #9988, OMEGAfax* 
Service. Dial 1-800-848-4271 


http://www.omega.com 


e-mail: infO@Omecia.com ©copyright 19% omega engineering, INC. all rights reserved. 

OMEGA ENGINEERING. INC.. ONE OMEGA DRIVE, P.O. BOX 4047. STAMFORD, CT. 06907-0047 





Actually, you do have to be a rocket scientist to appreciate it. 


Introducing the Fujitsu/ HALstation* 300 Series. 

A system that can do in hours what others would be 
lucky to accomplish in days. 

We're not suggesting that using the HALstation 300 
will get you the Nobel Prize — but it will get you in the 
running that much Faster. 

APter all, we’re talking about the world’s First 64-bit 
SPARCYSolaris — compatible workstation. An environ- 
ment that can blow right past 32-bit workstations as iF 
they were standing still. 

At the heart oF the system is the First 
64-bit implementation oF Solaris 2.4, 


mwi 


Not yOuR nOrMaL W°rksTati°N 


our very own SPARC 64/0S u 2.4. An OS capable oF mak- 
ing your existing applications Fly. 

One that’s so compatible, we guarantee it’ll run 
your Favorite Solaris programs, or your money back. 

Here’s something else to consider. Responsive ser- 
vice and support. We’ve got it where the other SPARC 
environments don’t even come close. 

The HALstation 300 Series. It may not be the normal 
way to work, but it’s probably the ideal way For some- 
body with a sizable I.Q. like yours. 

Don’t be normal. Call today For 
more inFormation, 1-800-425-0329. 
Or http://www.hal.com/ 
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eiveweo Electronic lest Equipment 




Now TestEquity is online 
with a brand new cyber catalog 
filled with today’s latest arrivals 
& sale priced specials. 


ONLINE 

http://www.testequity.com 


• New Tektronix & Fluke equipment in stock, ready to ship today 

• ReNewed™- the highest grade of used test equipment, now 
with a One Year Warranty on most items 

• We also buy test equipment; fax your list to I-800-272-4FAX 

• For a free catalog, to sell your equipment, or to find out 
more about TestEquity call 1-800-396-3457 


eSTEQUITY 


TestEquity Inc. 2450 Turquoise Circle, Thousand Oaks, CA 9 1 320 • 805-498-9933 • Fax: 805-498-3733 


For More Information Write In No. 508 
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NASCAR driver Rusty Wallace (left) examines a piece of Space 
Shuttle thermal protection insulation that was installed on his 
Ford Thunderbird race car to reduce the excessive heat generat- 
ed in the driver's compartment. The thermal barriers were 
designed and installed by a team of Kennedy Space Center (KSC) 
and Rockwell International personnel, led by NASA/KSC Thermal 
Protection System Facility manager, Bruce Lockley (right), and 
Rockwell's project engineer, Suzanne Hodge. For more informa- 
tion, see Mission Accomplished on page 20. 

Photo courtesy of Kennedy Space Center 
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Write 200 GB 

At 18 UBS 



The CY-8900 8mm tape drive delivers a 
rare thing: a 185% increase in capacity, 
a 500% increase in speed, and back- 
ward read compatibility' with earlier 
generations. 

Now, you can store 20 GB per tape at 
• 3 MBS, uncompressed. 

Up to 100 GB per tape at 9 MBS with 
optional data compression. 

With the technology’ that has set the 
standard in reliability and data integrity 
since 1987. 

But performance and flexibility hit 
the ceiling when two or more drives 
work together with the Advanced 
SCSI Processor. 


Plug Compatibility With: 


Alliant 

Intergraph 

Prime 

Alpha Micro 

Macintosh 

Pyramid 

Altos 

McDonnell 

Sequent 

Apollo 

Douglas 

Silicon 

Am 

Motorola 

Graphics 

AT&T 

NCR 

STC 

Basic-4 

NeXT 

Stratus 

Concurrent 

Novell 

Sun 

Convergent 

OS/2 

Texas 

Data General 

PS/2 

Instruments 

DEC 

Parallel Pori 

Unisys 

GoukVEncore 

PC 

Ultimate 

HP 

Pertec 

Wang 

IBM 

PICK 

Windows NT 

ICL 

Plexus 

— and more 


Striping Write data to two or more 
tape drives at a time, to maximize 
throughput 

Mirroring Write the same data to 
multiple tapes, to add fault tolerance or 
to make duplicate tapes 

Cxiscade Data automatically writes to 
the next tape when the previous tape 
Ls full 

Independent Write data to one 
drive while you restore with another 
Offline Copy /Verify Make dupli- 
cate tapes without tying up the host 
With the Advanced SCSI Processor, 
up to six drives can be configured in 
a powerful desktop tape array. Striping 
data, you can achieve an 18 MBS 
throughput uncompressed — up to 
40 MBS with data compression. 

No other tape driie 
can match it 

Other options include Accelerated 
File Access to speed file restore, Data 
Encryption to protea sensitive corporate 
data; and the Digital Data Recorder 


Interface, for data 
collection applica- 
tions. 

With a Fast SCSI 
interface, the CY-8900 
is plug compatible 
with virtually every’ 
computer system and 
network running. It’s 
available in a single 
or multi-drive desk- 
top or rack mount 
configuration, or as 
part of an automated 
tape library with a 
capacity’ of up to 
12 terabytes 

The complete family of turnkey’ stor- 
age solutions includes 8mm, 4mm, half- 
inch, magnetooptical, and RAID sub- 
systems. 

Call today at... 

( 804 ) 833*9000 

CYBERNETICS 

Ten* One • YoAtown, VTrpna Z3693 • Fax (804) 833-9300 



The CY-TL8-2020 
features up to two drives 
and 20 tapes and can store 
between 400 GB and 2 TB. 


For More Information Write In No. 616 
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The deformation simulation of the side impact on a car door is 
depicted in a photorealistic image created by the MARC gener- 
al-purpose analysis system from MARC Analysis Research Corp. 
of Palo Alto, CA. The image is one frame of an animation se- 
quence created with the nonlinear structural analysis program. 
New advances in Graphics and Simulation are highlighted in the 
Special Focus beginning on page 29. 

Image courtesy of MARC Analysis Research Corp. 
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Algor software is helping the engineering leaders 
of today and tomorrow design the future. 



To find out how, come see us in action: 


Air Products Chooses PipePak 




The Case of the Martian 



Navistar Int^^^^^Case History 

Car Parts • Algor Software Helps Design Centrifuge System • Engineer Designs Arch Dams • Renovating an Historic Italian Church • Designing 
Tanks that Meet Federal Codes • Scientist Prevents Future Chernobyls • Design Optimization and Creativity at Black & Decker • Army Designs 

Reduct o^ Algor’s Internet place features a vast number of real-world case histories. tepairs to 

13th CerM There’s something for everyone and new stories are being added all the time. Bd Dental 

g"s Plan L S rs l s ^ a 8 e ^ an Search Commander makes it easy to find stories of interest to you. 

• • Keck 

Telescope Construction Started • Life Less Painful for Patients Undergoing Biopsies • Portuguese Engineer Creates Bold New Designs • Pulp 
Factory Piping System Keeps Safe in Earthquake • Purafil and AEC Develop Product Improvement Plan • Revere Transducers Lowesr Design 
Costs, Improves Quality • SAI Designs PA’s First Post-Tensioned Bridge Pier Cap • Schaeffer Magnetics Designs Actuators for Space Robot • 
Spanish Shipbuilders Design Dry Dock Door • Spirex Designs Parts that Save Time and Money • U.S. Filter Improves Water Filtration Product 
• Ultrasonic Plastic Welding Experts Put Algor FEA to the Test • University of Vermont Probes Scoliosis Mysteries ♦ Westinghouse Teaches 
Algor to Japanese • Westinghouse Uses Algor Design Language • Wheeling Suspension Bridge Case History • Zimmermann & Jansen Design 


Algor's Internet place is also the best spot to learn about: 



Houdini: CAD/FEA Integration 
with 8-node “Bricks” 



Finite Element Design 
and Analysis Software 

Plant and Piping System 
Design and Analysis Software 


B Multimedia Products for Engineers 
(books, videos, etc.) 



Speed-Mesh: CAD to 8-node “Brick” 
Modeling Service 
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Algor Education Seminars 


E-mail: infO@algor.com • Phone: +1 (412) 967-2700 • Fax: +1 (412) 967-2781 
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The new HP VISUALIZE 
workstation with 
PA-8000 performance. 

The longer you have to wait 
for your workstation , the longer 
it takes to get your product to 
market. But with our new line 
of HP Visualize workstations , 
you can ha ve blindingly fast 
access to information as you 
visually navigate through 
data, no matter where it resides 
in your organization. These 
workstations let you and your 
colleagues work simultaneously 
in real time from different 
loca tions. In fact , seamlessly 
and quickly connecting people , 
processes and information 
across your virtual enter- 
prise is the hallma rk of our 
HP Visualize workstation 
line. So why wait? Visit us at 
wnvuihp.com/go/7vorkstations. 


TfijH HEWLETT 
1 "KM PACKARD 


01996 Hewlett-Packard Company 
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Real-time 
Video on 
Computers 

SIMULATION C 3 I SURVEILLANCE 
INTERACTIVE VIDEO DISC TRAINING 
ROBOTICS INDUSTRIAL CONTROL 
VIDEO TELECONFERENCING 

f 



SuperView offers 

Up to 6 real time video windows 

Windows scaleable to full screen 

Optional inputs for FUR, radar, 
VGA and medical imagers 

Text and graphics overlays on 
video 

Compatibility with all high 
resolution graphics controllers 

Video windowing systems are available in 
standalone and board level configurations 


SEE 

SPECTRUM* 

A visual communications company™ 

950 Marina Village Parkway Alameda, CA 94501 
Tel: (510) 814-7000 Fax: (510) 814-7026 
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GET RESULTS QUICKER 

Immediately gain insight from your 
data with IDL, the pioneering software for 
interactive analysis and application develop- 
ment If you analyze data from tests, experi- 
ments, simulations, or images - or write 
applications for others to use - IDL will give 
you clear results faster. 

IMPROVE YOUR PRODUCTIVITY 

Dramatically improve your productivity 
using IDL for visual data analysis, rapid 
prototyping, or application development. 
Nothing else provides the speed, flexibility, 
and breadth of built-in functions for access, 


manipulation, and display of scientific and 
engineering data. 

See results "on the fly" with integrated 

S hies, image processing, mathematics, 
statistics. Quickly turn your ideas into 
powerful applications using IDL’s high-level, 
array-oriented programming language and 
cross-platform GUI tools. 

REDUCE DEVELOPMENT TIME 

Only a few lines of IDL code can do the 
job of several hundred lines of C or Fortran. 
Plus, you can call functions in other lan- 
guages or link IDL to your existing C or 
Fortran applications. 


IDL programs are portable. You can 
deliver complete solutions on UNIX*, VMS”, 
Windows, Windows NT”, Macintosh*, and 
Power Macintosh, while writing programs 
only once. 

So why waste time starting from scratch? 
Exploit IDL and find the answers - in less 
time, with less programming, and less hassle. 

For a free demo CD, call 

303 - 402-4641 

info@rsinc.com 

http://www.rsinc.com 

Research Systems 

Software h Vision- 
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SPAIN Estudk) Adas 34 45 298 080 • TAIWAN Concentrate Corporation 886 2 883 7752 • UK Roatng Point Systems UK Ltd 44 1734 776333 
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NASA 

Commercial 

Technology 

Team 


NASA’s R&D efforts produce a robust supply of promising technologies with applications in many 
industries. A key mechanism in identifying commercial applications for this technology is NASA’s 
national network of commercial technology organizations. The network includes ten NASA field cen- 
ters , six Regional Technology Transfer Centers (RTTCs), the National Technology Transfer Center 
(NTTC), business support organizations, and a full tie-in with the Federal Laboratory Consortium 
(FLC) for Technology Transfer. Call (206) 683-1005 for the FLC coordinator in your area. 


NASA’s Technology Sources 

If you need further information about new technologies presented in NASA Tech Briefs, 
request the Technical Support Package (TSP) indicated at the end of the brief. If a TSP is 
not available, the Commercial Technology Office at the NASA field center that sponsored 
the research can provide you with additional information and, if applicable, refer you to the 
innovators). These centers are the source of all NASA-developed technology. 


Ames Research 
Center 

Selected techno- 
logical strengths: 
Fluid Dynamics; 
Life Sciences; 
Earth and 
Atmospheric 
Sciences; 
Information, 
Communications, 
and Intelligent 
Systems; 

Human Factors. 
Syed Shariq 
(415)604-1919 
syed_shariq@qm 
gate.arc.nasa.gov 

Dryden Flight 
Research Center 

Selected techno- 
logical strengths: 
Aerodynamics; 
Aeronautics 
Flight Testing; 
Aeropropulsion; 
Flight Systems; 
Thermal Testing; 
Integrated 
Systems Test 
and Validation. 
Lee Duke 
(805) 258-3802 
duke@kxjie.dfrf. 
nasa.gov 


Goddard Space 
Flight Center 

Selected techno- 
logical strengths: 
Earth and 
Planetary 
Science 

Missions; LIDAR; 

Cryogenic 

Systems; 

Tracking; 

Telemetry; 

Command. 

George Alcorn 

(301) 286-5810 

galcom@gsfc. 

nasa.gov 

Jet Propulsion 
Laboratory 

Selected techno- 
logical strengths: 
Near/Deep- 
Space Mission 
Engineering; 
Microspacecraft; 
Space 

Communications; 

Information 

Systems; 

Remote Sensing; 
Robotics. 

James Rooney 
(818)354-2240 
james.a.rooney 
@jpl.nasa.gov 


Johnson Space 
Center 

Selected techno- 
logical strengths: 
Artificial 
Intelligence 
and Human 
Computer 
Interface; 

Life Sciences; 
Human Space 
Flight Operations; 
Avionics; 

Sensors; 

Communications. 
Hank Davis 
(713) 483-0474 
hdavis@gp101.jsc. 
nasa.gov 


Kennedy Space 
Center 

Selected techno- 
logical strengths: 
Emissions and 
Contamination 
Monitoring; 
Sensors; 
Corrosion 
Protection; 
Bio-Sciences. 

Bill Sheehan 
(407) 867-2544 
billsheehan-1@ 
ksc.nasa.gov 


Langley Research 
Center 

Selected techno- 
logical strengths: 
Aerodynamics; 
Flight Systems; 
Materials; 
Structures; 
Sensors; 
Measurements; 
Information 
Sciences. 

Dr. Joseph S. 
Heyman 
(804) 864-6005 
j.s. heyman 
@larc. nasa.gov 


Lewis Research 
Center 

Selected techno- 
logical strengths: 
Aeropropulsion; 
Communications; 
Energy 
Technology; 

High 

Temperature 

Materials 

Research. 

Ann Heyward 
(216) 433-3484 
ann.o.heyward @ 
lerc.nasa.gov 


Marshall Space 
Flight Center 

Selected techno- 
logical strengths: 
Materials; 
Manufacturing; 
Nondestructive 
Evaluation; 
Biotechnology; 
Space 
Propulsion; 
Controls and 
Dynamics; 
Structures; 
Microgravity 
Processing. 

Harry Craft 
(202) 544-5419 
harry. craft@msfc. 
nasa.gov 

Stennis Space 
Center 

Selected techno- 
logical strengths: 
Propulsion 
Systems; 
Test/Monitoring; 
Remote Sensing; 
Nonintrusive 
Instrumentation. 
Anne Johnson 
(601) 688-3757 
ajohnson @ 
wpogate.ssc. 
nasa.gov 


NASA-Sponsored Commercial Technology Organizations 

These organizations were established to provide rapid access to NASA and other federal R&D and 
foster collaboration between public and private sector organizations. They also can direct you to the 
appropriate point of contact within the Federal Laboratory Consortium. To reach the Regional technol- 
ogy Transfer Center nearest you, call (800) 472-6785. 


Ismail Akbay 

National Technology 
Transfer Center 

(800) 678-6882 


Robert Stark 
Far-West Technology 
Transfer Center 

University of Southern 

California 

(213) 743-2353 


Dr. William Gasko 
Center for Technology 
Commercialization 

Massachusetts 
Technology Park 
(508) 870-0042 

J. Ronald Thornton 
Southern Technology 
Applications Center 

University of Florida 
(904) 462-3913 


Gary Sera 

Mid-Continent 
Technology Transfer 
Center 

Texas A&M University 
(409) 845-8762 

Lani S. Hummel 

Mid-Atlantic Technology 
Applications Center 

University of Pittsburgh 
(412) 648-7000 


Chris Cobum 

Great Lakes Industrial 
Technology Transfer 
Center 

Battelle Memorial 
Institute 
(216) 734-0094 


NASA ON-LINE: Go to NASA’s Commercial Technology Network (CTN) on the World Wide Web at 
http://nctn.hq.nasa.gov to search NASA technology resources, find commercialization opportunities, 
and learn about NASA’s national network of programs, organizations, and services dedicated to tech- 
nology transfer and commercialization. 


NASA Program Offices 

At NASA Headquarters there are 
seven major program offices that 
develop and oversee technology pro- 
jects of potential interest to industry. 
The street address for these strategic 
business units is: NASA Headquarters, 
300 E St. SW, Washington, DC 20546. 


Gene Pawlik 

Small Business 
Innovation Research 
Program (SBIR) 

(202)358-4661 

gpawlik@oact.hq. 

nasa.gov 

Robert Norwood 
Office of Space Access 
and Technology (Code X) 

(202)358-2320 
morwood@oact. hq. 
nasa.gov 

Philip Hodge 
Office of Space Flight 
(Code M) 

(202)358-1417 
phodge@osfms l.hq. 
nasa.gov 

Gerald Johnson 
Office of Aeronautics 
(Code R) 

(202)358-4711 
g Johnson@aeromail. 
hq.nasa.gov 


Bill Smith 

Office of Space Sciences 
(CodeS) 

(202)358-2473 

wsmith@sm.ms.ossa. 

hq.nasa.gov 


Bert Hansen 
Office of Microgravity 
Science Applications 
(Code U) 

(202)358-1958 
bhansen@gm. olmsa. 
hq.nasa.gov 


Granville Paules 
Office of Mission to 
Planet Earth 
(Code Y) 

(202) 358-0706 

gpaules@mtpe.hq. 

nasa.gov 


NASA's Business Facilitators 

NASA has established several organi- 
zations whose objectives are to estab- 
lish joint sponsored research agree- 
ments and incubate small start-up 
companies with significant business 


promise. 

Karen Robbins 
American Technology 
Initiative 

Menlo Park, CA 
(415) 325-5353 

Dr. Jill Fabricant 

Johnson Technology 

Commercialization 

Center 

Houston, TX 
(713) 335-1250 


John Gee 

Ames Technology 

Commercialization 

Center 

Sunnyvale, CA 
(408) 734-4700 

Dan Morrison 
Mississippi 
Enterprise for 
Technology 

Stennis Space 
Center, MS 

(800) 746-4699 


If you are interested in information, applications, and services relating to satellite and aerial data for Earth resources, contact: Dr. Stan Morain, Earth Analysis Center, (505) 277-3622. 
For software developed with NASA funding, contact NASA's Computer Software Management and Information Center (COSMIC) at phone: (706) 542-3265; Fax: (706) 
542-4807; E-mail: http://www.cosmic.uga.edu or service@cosmic.uga.edu. 
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Experience Grace Under 
Pressure Measurements. 



When the stress of dynamic pres- 
sure measurements seems too 
great to bear, call Endevco to 
relieve the strain. 

We offer a wide range of 
piezoresistive pressure transducers. 
And our unique, silicon sensing- 
diaphragm is at the heart of each one. 
i That’s why Endevco pres- 
sure transducers can take 
such extreme vibration, shock, over- 
pressure, heat cold, and humidity. 
And why they’re unsurpassed 


for sensitivity, dynamic response, 
and miniature size— whether 
you’re measuring inches of water 
or 20,000 pa. 



If you test in a wind tunnel, an 
engine test cell, or in flight— we 
have the right transducer for you. 
The same goes for automotive mea- 
surements such as ABS, air bags, 
transmission fluid, hydraulic systems, 
and engine manifolds. We also handle 
petrochemical, marine, and 
medical applications. 

Plus Endevco offers an extensive 
line of electronics and accessories. So 
you’re assured of a complete 
pressure measurement solution. 
With great prices and delivery 
schedules to calm your nerves. 
To avoid a major blow-out call 
Endevco now at 1-800-982-6732. 



To request your free Endevco 
Dynamic Measurement Poster ; 
with key formulae , conversion 
tables, and constants, call 
1-800-982-6732 or e-mail us 
at freebie@endevco.com. 


ENDEVCO 


r^MEGGITT 30700 RANCHO VIEJO ROAD, SAN JUAN CAPISTRANO. CA 92675 USA, TEL (800) 982-6732 FAX (714) 661-7231 

mb AEROSR^OE 


For More Information Write In No. 685 




FULL 


US PATENT 
COPIES 
ONLY $3.95 


• US and ^ 
International 
Patents! 

Cr'^ . c ^° 

• Clean, Crisp Copies! 

*v5,V&- ^ V 

• Fax Delivery 
Available! 

Wouldn’t you like to see 
^^jhe full patent . . . includ- 
ing all the drawings? It’s 
easy. Call 800-336-5010 
and order any patent 
copy in the world, includ- 
ing any patent shown on 
this page. If you don’t 
know precisely what you 
want, we can still help. 
Expert patent specialists 
are available to provide 
you with a completely 
confidential search. You 
even have a choice of 
delivery options includ- 
ing first class US mail, 
Federal Express or even 
fax. It’s up to you. Call us 
today and find out what 
you’re missing! 


4% DERWENT 

Scientific and Patent Information 

Call (800) 336-5010 

to place your order 

Call (800) 451-3451 

for more information 

info@derwent.com 


Visit our Home Page! 

http://www.derwent.co.uk 


EXTENTS 

Over the past three decades, NASA has granted more than 1000 patent licenses in virtually every area of tech- 
nology The agency has a portfolio of 3000 patents and pending applications available now for license by busi- 
nesses and individuals, including these recently patented inventions: 


Pipeline SAR Data 
Compression Utilizing Systolic 
Binary Tree-Searched 
Architecture for Vector 
Quantization 

(U.S. Patent No. 5,477,221) 

Inventors: Chi-Yung Chang, Wai-Chi 
Fang, and John C. Curlander, Jet 
Propulsion Laboratory 

Among existing data compression algo- 
rithms, vector quantization (VQ) is an effective 
method of producing good reconstructed data 
quality at high compression ratios. VQ has been 
selected as the real-time downlink of the Earth 
Observing System on-board processor to ground 
data users. The present data compression sys- 
tem combines a real-time encoding rate with a 
low hardware cost by utilizing systolic array archi- 
tecture for a tree-searched VQ algorithm. The 
array, consisting of a network of identical pro- 
cessing elements (PE) that rhythmically process 
and pass data among themselves, exploits 
design principles such as modularity, regular data 
flow, simple connectivity structure, localized com- 
municating, simple global control, and paral- 
lel/pipeline processing functions. A fault-tolerant 
VQ encoder includes a spare PE and a means for 
detection and replacement of a faulty PE with the 
spare to enhance system reliability. 

For More Information Write In No. 778 

Multilayer Thin Film 
Hall Effect Device 

(U.S. Patent 5,517,170) 

Inventors: Palmer N. Peters and 
Robert C. Sisk, Marshall Space 
Flight Center 

Hall effect measurements are indispensable 
to research on electric conduction and magnetic 
field properties, especially in semiconductors. 
One method of obtaining them is by means of a 
thin film of material that displays a high Hall coef- 
ficient and is deposited directly on the substrate. 
But the only such materials suitable for conven- 
tional thin-film deposition such as sputtering are 
bismuth and some high-T c superconductors. 
The first is toxic, and the second group does not 
permit a wide range of adjustment in layer sepa- 
ration. The invention is the first to deposit on the 
substrate a duality of materials in thin films, one 
over the other, to produce a Hall effect device 
having a tunable Hall coefficient, the "third Hall 
coefficient." Creation of the latter coefficient by 
cooperation of the first and second layers allows 
use of materials for these layers that were previ- 
ously ineffective because of their relatively weak 
Hall coefficient. The invention further posits a 
method of obtaining a magnetic field map of a 
magnetic body. By causing a bias current to flow 
in the first and second layers, and moving the 
magnetic body in a direction substantially trans- 
verse to these elongated layers, a voltage mea- 


sured between predetermined points of the lay- 
ers will indicate the strength of the magnetic field 
and thus produce a map of the magnetic body. 

For More Information Write In No. 775 

Accelerometer Method and 
Apparatus for Integral Display 
and Control Function 

(U.S. Patent 5,517,183) 

Inventor: Richard J. Bozeman, 
Johnson Space Center 



The window in the accelerometer package at right 
shows bar graph elements such as light-emitting 
diodes. At left, the dip switch package has ten set- 
tings that can provide a digital trip signal. Cutaway 
at bottom shows position of "O" rings that shield 
electronics from vibration. 

A need exists to improve electronic displays 
and control functions of accelerometers for oper- 
ation directly on machines to measure their 
mechanical vibrations. The subject accelerome- 
ter package contains a transducer, display elec- 
tronics, and a switch-selectable trip level for pro- 
viding a fault signal. A bar graph display may be 
used to monitor machine conditions over time. In 
operation the apparatus outputs a broadband 
analog accelerometer signal and integrates it to 
produce a velocity signal that is calibrated and 
sent to the display driver. The package can be 
incorporated within an accelerometer case dur- 
ing the original manufacturing process or retrofit- 
ted into commercially available instruments. 
Micrologic and surface-mount technology can 
significantly reduce its size. Low cost, compact- 
ness, and simplicity are characteristic of a pack- 
age that includes features normally provided only 
with more complex and expensive vibration 
monitoring equipment. 

For More Information Write In No. 776 
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AMP Simulation. It’s how top electronics companies 
make it right before they make it real. 



Companies like Hewlett-Packard, 
Hughes Network Systems and NEC 
America can’t wait 
while signal integrity 
and EMI problems create repeated 
design and prototype cycles. Especially 
when they’ve got a market waiting. 
That’s why they head a list of more 
than 100 computer, communications and 
other electronics companies that utilize 
AMP to model, simulate and analyze 
the signal integrity of their designs, 
before layout, to assure optimum 
system performance. The first time . 
AMP Simulation finds and fixes 

Whn% HEWLETT' re fl ect ' onS ' 

mL'HM Packard cross-talk, 
ground bounce, propagation delays, 
timing errors, false switching, EMI, 


To learn more about AMP Simulation capabilities, call 1-717-986-7824 (fax 800-521-5495). 
AMP Incorporated, Harrisburg, PA 17105-3608. In Canada, call 905-470-4425. 

See AMP on the Internet http^/www.amp.com/ 

For More Information Write In No. 686 


and all the other interconnection 
problems that can turn even a logically 
correct design into a frustrating 
series of re-designs. What’s more, 
we’ll take that perfected design into 
layout and provide prototypes to 
your time-to-market schedule. And, 
of course, AMP can handle all your 
production needs. HUGHES 

Join the more than SET " ORKSVST>:MS 

100 companies that know-when it’s 
time to make a design real, it’s 
already right. With AMP Simulation . 


Connecting 

Higher 

level.- 



AMP Is a 





New Product Ideas 


New Product Ideas are just a 
few of the many innovations 
described in this issue of NASA 
Tech Briefs and having 
promising commercial 
applications. Each is discussed 
further on the referenced page 


in the appropriate 
section in this issue. If you 
are interested in developing a 
product from these or other 
NASA innovations, you can 
receive further technical 
information by requesting 


the TSP referenced at the 
end of the full-length article 
or by writing the Commercial 
Technology Office of the 
sponsoring NASA center 
(see page 14). 


Rechargeable Lithium-Ion 
Cells Containing Mg 2 Si 
Anodes 

A commercially available compound 
offers potential advantages of greater 
safety and longer cycle life over lithium 
itself or carbon-based lithium-intercala- 
tion materials. 

(See page 50.) 

Aircraft Maneuver-Envelope 
Warning System 

A string of colored lights serves as an 
intuitive, easy-to-read indicator of the 
status of an aircraft relative to its maneu- 
ver envelope. Because of the arrange- 
ment of colors, the pilot can read the dis- 
play with peripheral vision while attending 
to other things. 

(See page 56.) 


Advanced Microfabricated 
Hydrogen Sensors 

Sensors of this type could be used, for 
example, at aerospace facilities that store 
and handle hydrogen as rocket fuel or at 
industrial facilities producing hydrogen. 
Broader use can be anticipated if hydro- 
gen one day becomes practical for auto- 
mobiles as a clean-burning fuel. 

(See page 64.) 

Deposition of Sapphire by 
Conversion Coating 

Aluminum is deposited and immedi- 
ately oxidized to convert the deposit to 
sapphire. The process can be used to 
form abrasion-resistant, clear protective 
coatings on polymeric windows, lenses, 
and face shields. 

(See page 68.) 


Filter Devices for Collection 
and Storage of Body-Fluid 
Samples 

Use of these filter devices eliminates 
the need for centrifuges and freezers to 
separate and store blood and other bio- 
logical fluid components. Dried acellular 
components can be stored inexpensively 
and analyzed up to six months later. 

(See page 95.) 

Production of Monoclonal 
Antibodies Specific to 
Hepatitis C 

Antibodies specific to some peptides in 
hepatitis C viruses have been produced. 
With suitable modifications, these antibod- 
ies could become the basis for commercial 
products in immunotherapy and for use as 
controls in hepatitis C antibody assays. 
(See page 97.) 


FEATURING SPECIAL GUEST SPEAKERS - ALAN V. OPPENHEIM AND ARNO PENZIAS 


W I Be part of the international congress 
'hf that drives the development of signal 
~ processing technology. 

ICSPAT, the International Conference on Signal Processing Applications & Technology 





ICSPAT '96 ( iffers four days of application presentations, panels, demos, and workshops 
covering current and potential applications of signal processing technology. The applications 
presented at ICSPAT bridge die gap between scientific theory and commercial abdication, 
and proride a worldwide state-of-the-technology overview for engineer*, managers. OEMs, 
and system integrators. 

DSP World Expo '96 offer* an unparalleled opportunity to explore the realm of 
signal processing products available to design engineers. (Her 100 companies will exhibit 
enabling technologies in processors, boards, and development tools, as well as DSP-based 
full-solution products. 

ICSPAT/DSP World '96 will feature a special data acquisition focus. Request a 
free catalog to find out more alxxit diese courses and exliibits diat cover a full range of data 
acquisition applications. 


INQUIRE TODAY FOR YOUR 
FREE COURSE CATALOG! 


phone: 

415 - 905-2354 attendee info 
617 - 235-8589 exhibitor info 

fax: 

415 - 905-2220 

email: 

dsp@mfi.com 

web page: 

http://www.dspworld.com/ 


sponsored by: 

til Miller Freeman 

Electronic En fln c tr i nl 

TIMES 


ICSPAT • DSP World Expo 

October 7-10, 1996 • World Trade Center • Boston, MA, USA 
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• Imagineer™ 
Technical 


Draw your own conclusion. 


Imagineer’s easy-to-use drawing tools and 
intuitive on-screen feedback render other 
drawing programs obsolete. Intergraph 
Imagineer™ Technical lets you create precision 
21) drawings with half the mouse-clicks, 
keystrokes and command changes of most 
drawing software. 

Designed for Windows* 95 and Windows NT? 
Imagineer makes it easy to combine drawings 
with text files, spreadsheets, presentations 




Imagineer Technical makes design iterations 
fast and easy, with automatic updates from 
variables and equations. 


and more. Imagineer also works with AutoCAD 
and MicroStation®- so you can take your designs 
directly into the CAD production workflow. 

You’ll find Imagineer makes drawing 
simpler than you ever imagined. Order 
Imagineer Technical today or test drive it 
with a free evaluation CD and draw your 
own conclusion. Special competitive 
upgrade and CAD companion 
pricing available. 



Imagineer 


Precision drawing made easy. 



Mention Priority Code N08 

Visit our Web site for exciting 
information and contest offerings: 

www.intergraph.com/issdraw 
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lete, or generally not up to standards 
required for shuttle use. The material 
resembles house insulation; however, the 
shuttle material has a 1 .3-micron diame- 
ter fiber, compared to the 30-micron 
diameter fiber used in commercial insula- 
tion. Thus, the TPS material allows more 
fiber per square inch than house insula- 
tion. Pemberton provided patterns for 
the material pieces, so the insulation 
blankets could be removed and installed 
in different cars. 

The Penske team identified some of 
the car’s hottest spots, and the Rockwell 
team fabricated two pieces of insulation 
to shield the driver. The first piece was 
two-inch-thick Flexible Insulation Blanket 
(FIB) material installed under the car’s 
floorpan to run between the floor and the 
exhaust system and cover the area from 
the firewall back to behind the driver’s 
seat. The second blanket, made of 
Thermal Control System (TCS) material, 
was placed under the driver’s seat. 

Another three blan- 
kets of TCS and FIB 
material were used 
to insulate the trans- 
mission tunnel and 
floor next to the 
cockpit. TCS ma- 
terial was used to 
cover both the 
transmission gear 
shifter and the en- 
gine oil tank, which 
sits six to eight 
inches behind the 
driver. In the engine 
compartment, two 
blankets made of 
the material used on 
the shuttle orbiter’s 
wing were installed in front of the fire- 
wall. 

The insulation added less than four 
pounds to the 3400-pound car and cost 
NASA about $2000: $1000 for material 
and $1000 for labor. The material scraps 
were small; if they were whole, the cost 
would be about $6000. The cost could 
be reduced significantly if the material is 
mass-produced by a commercial com- 
pany. Suzanne Hodge of Rockwell’s 
Advanced Projects explained that the 
material was made available under a 
Space Act Agreement between KSC and 
Penske Racing that allows Rockwell to 


F ormer NASCAR racing champion 
Bobby Allison wasn’t expecting to 
discover a way of revolutionizing 
Winston Cup racing when he toured 
NASA’s Kennedy Space Center (KSC) 
last year, but that’s exactly what hap- 
pened. A tour with KSC Director Jay 
Honeycutt sparked Allison’s idea of using 
thermal material from the space shuttle 
to insulate heat-generating areas of 
stock cars to protect drivers from expo- 
sure to excessive heat. 

During NASCAR races, drivers often 


cooling apparatus such as head gear 
and vests that run cold water or Freon 
are used to keep drivers from suffering 
heat exposure, the preferable alternative 
would be to stop heat at the source. 
That’s where NASA came in. 

Allison, who owns Ford cars driven by 
Derrike Cope, was encouraged by 
Honeycutt to work with KSC on installing 
scrap pieces of shuttle orbiter Thermal 
Protection System (TPS) blanket material 
in one of his cars. But due to a tight rac- 
ing schedule, none of Allison’s cars was 
available to ship 
to KSC. So, 
Allison contact- 
ed his racing rival 
Roger Penske of 
Penske Racing 
South, who had 
a car that could 
be loaned to 
KSC for a day to 
serve as the test 


Shown above are veteran NASCAR driver Rusty 
Wallace (left) and Kennedy Space Center 
Director Jay Honeycutt prior to testing the ther- 
mal blanket insulation in Wallace's car at 
Daytona International Speedway. At right, a 
Kennedy Space Center Thermal Protection 
System (TPS) employee fits the Penske Ford 
Thunderbird with space shuttle blanket material 
at the TPS facility in Florida. 


suffer burns and blisters due to the 
extreme heat transferred into the cockpit 
through the engine firewall, transmission 
tunnel, and floor. Exhaust pipes running 
under the driver’s seat carry 600 to 
800°F gases away from the engine. As a 
result, temperatures in the driver com- 
partment often reach dangerous levels of 
between 140 and 160° F, causing some 
drivers to be pulled semi-conscious from 
their cars after a race. Drivers often rely 
on their own conditioning to be able to 
withstand temperatures hot enough to 
melt the soles of their right shoes (the 
ones pressing on the gas pedal). While 


bed for the new application. The Miller 
Ford Thunderbird driven by veteran racer 
Rusty Wallace was delivered to KSC on 
October 12 of last year. A team from 
Rockwell Space Systems Division’s 
Thermal Protection System Facility 
(TPSF) worked with Wallace, crew chief 
Robin Pemberton, and a NASA team led 
by KSC’s TPS Facility Manager Bruce 
Lockley, to design, build, and install the 
insulation system in about 12 hours. 

A Patchwork Approach 
The aluminus silicate material used 
had been graded as either scrap, obso- 
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To anyone who is choosing between designing 
in 2D or 3D, we offer the following advice. 



I ntroducing Autodesk Mechanical Desktop.” 
Uniting 2D and 3D. 


Feature-based, parametric 
solid modeling 

You model with familiar features 
like tapped holes and chamfers. 
Mix surfaces and solids to build 
complex shapes. 

Comprehensive assembly 
modeling 

Assemblies are associative Make 
a change and see the entire 
design update. 


With new Autodesk Mechanical Desktop you 
and your design team can end the debate 
because everything about it has been 
designed around your needs. For projects 
that require 2D drafting, you can be sure 
the capabilities are there. After all. Mechanical 
Desktop is built on AutoCAD* software, 
the unsurpassed 2D drafting standard. For 


make change effortless. And users totally new 
to 3D will easily get up to speed because 
of their familiarity with AutoCAD. So what 
you’ll have is one tool for a variety of pro- 
jects from straightforward components to 
complex assemblies. A tool that’s versatile 
enough to enable you to work in 2D, 3D or 
a combination. You’ll also have a network 


2D design and drafting 

.DWG format ensures compatibility 
with your existing data, vendors 
and dients. 


projects that require 3D or a mixture of 
2D and 3D, you’ll find enhanced feature- 
based solid modeling to speed design and 


of training and support centers worldwide. 
And yes, its affordable. Sound too good to 
be true? Call us on it. 


Associative drafting 

Automatically generate detailed 
drawings, full tx-drecoonol assooawity 
updates models and drawings. 



Analysis by ANSYS. Inc. 


With Mechanical Desktop as a foundation, you can take your projects from 
design to manufacture. Thanks to the Mechanical Applications Initiative 
(MAI), you con choose from the best-of-dass design through manufacturing 

applications and know that they'll be fully integrated. Mactuned by nc Microproducts 



► 


Call 1-800-964-6432 and Ask for DemoPak S605. 


y Autodesk. 


For l hr name of the nramt Autodesk Svrtrms Center or Autodesk Training Center. call 1 -800-964-6432 Outside the U.S and Canada, fax us at 1-4 15-507-6 142 ©1996 Autodesk. Inc Autodesk, the Autodesk logo and 
AutoCAD are registered trademarks and the Autodesk Mechanical Desktop u a trademark of Autodesk. Inc. in the U.S and other countries 





A Rockwell International engineer installs a thermocouple device inside the Penske Ford 
to measure how well the space shuttle thermal blanket material would work to reduce heat 
in the driver's cockpit under race track conditions. 


serve as an integrator to spin the tech- 
nology off for commercial use. NASA 
agreed to work on the car with the 
understanding that other race teams will 
have access to the material. Said 
Pemberton: “We don’t want to keep it to 
ourselves. You don’t want something like 
this as an advantage over someone else. 
If my guy is racing side-by-side with 
someone else, I want both of them to 
have cool heads.” 

One of the most important considera- 
tions at the beginning of the project was 
whether the refurbishments would be 
approved by NASCAR. But since the 
insulation system does not enhance the 
performance of the car, it is not prohibit- 
ed by NASCAR. Winston Cup director 
Gary Nelson explained that NASCAR 
wouldn’t be involved unless it gets too 
expensive. “One of our questions is cost 
to competitors. Anything like that, which 
is within reason cost-wise and helps the 
driver, we don’t get too involved in.” 

As for NASCAR approving the material 
pieces, Nelson said that it comes under 
the heading of driver performance, like 
“what kind of shoe he is going to wear." 
The team was not, however, able to insu- 
late the car’s exhaust system, due to 
NASCAR regulations on performance 
enhancements. 

One Cool Car 

Once installation of the TPS material 
was complete, the next step was to test 
the new insulation blankets. Would they 
cool the car’s hot spots enough to reduce 
driver compartment temperatures to 
bearable levels? The first test was a pre- 
liminary session held last November, in 
which Wallace’s car idled in the garage 


area until the oil temperature reached 
165° F. The insulating material reduced 
the surface of the tank to 75° F. The 90- 
degree reduction in temperature is signifi- 
cant, given the fact that the oil cooler sits 
less than three inches from the driver’s 
back. 


On April 10, the first high-speed test 
was performed under race track condi- 
tions with full instrumentation to deter- 
mine how well the thermal barrier system 
would reduce hot-spot heat. At the 
Daytona International Speedway in 
Florida, Wallace ran 20 2.5-mile laps in 
the Thunderbird with only the external 
elements of the TPS system in place to 
reach a constant temperature level. He 
then drove the same distance with the 
material removed. Computer-based sen- 
sors and data recorders measured tem- 
peratures in the car at the hot spots, 


including below Wallace’s foot. With the 
insulation material in place, the tempera- 
ture under Wallace’s foot measured 
108°F; with the material removed, the 
temperature was 145° F. 

Another hot spot under Wallace’s left 
elbow was measured with just the exter- 
nal insulation in place. The temperature 
measured 120°F; a blistering 260°F was 
recorded without the insulation. The dif- 
ference in temperature of 140° is stag- 
gering, especially since the tests were 
run with only the external insulation in 
place. An even greater reduction in tem- 
perature is expected when the tests are 
run with the interior insulation in place. 

The KSC team will continue testing with 
Penske Racing to develop an insulation 
system that can be switched quickly from 
one car to another, according to Lockley. 
The data will allow NASCAR to determine 
if the system can be approved for use on 
all cars that race in NASCAR events. 

At press time, Rockwell was negotiat- 
ing a business development contract with 
Penske Racing, which specifies a com- 
mercial manufacturer of the blanket mate- 
rial and other details. After the agreement 
is signed, Rockwell will release the name 
of the manufacturer, the details of the 
product, and its cost. The non-proprietary 
technology could be used by other com- 


panies to manufacture similar products. 
Rockwell hopes to have the commercial 
product available before the end of the 
NASCAR racing season in November. 

Martin Wilson, Rockwell’s TPS Facility 
project manager, is sure that “the system 
will significantly improve environmental 
conditions for race car drivers. This is 
another good example of how technolo- 
gy developed for the space program can 
be used for applications on Earth." 

For more information, contact Bruce 
Lockley of Kennedy Space Center at 
407 - 861 - 5381 . 



Wallace pilots his Ford Thunderbird around the track at Daytona as part of a real-world 
test of the TPS material installed under the Space Act Agreement between KSC and 
Penske Racing. 
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This surface plot shows impact damage to a rectangular section of helicopter laminate material 
Algorithms developed with the MATLAB Neural Network Toolbox classify echoes from ultrasonic 
signals to automate non-destructive inspection. Data courtesy of McDonnell Douglas under an 
AATD contract. 


Visualize the Power 
of Your Programs 
Powerful object-oriented 
graphics offer interactive 
analysis and dynamic 
modeling. The extensive 
visualization functions 
include 2-D, 3-D, and 4-D 
plotting, as well as surface 
lighting and shading. 

Develop MATLAB Programs 
and Standalone Applications 

A complete set of GUI devel- 
opment tools lets you tailor 
the look and feel of your inter- 
active MATLAB applications. 


Using MATLAB® to 
develop algorithms is easy. 
For producing 
C code, however, 
it’s automatic. 


The Language for Engineers 
MATLAB is the best connection 
between engineering concepts 
and implementation. 

By integrating numeric 
computation, visualization, 
and a technical language, 
MATLAB gives you an envi- 
ronment for data analysis, 
algorithm design and appli- 
cation development. 

Power to Explore 
Power to Prototype 
In MATLAB, you create algo- 
rithms the way you think, 
mathematically — without 
writing a single line of C or 
FORTRAN. 

Hundreds of powerful 
built-in functions — tuned for 
efficiency and reliability — are 
coupled with a powerful, intu- 
itive, and matrix-optimized 
programming language. 


Built-in Expertise 
through MATLAB Toolboxes 

Toolboxes offer a wide choice 
of optimized functions for 
data reduction, analysis, 
modeling, and system design. 

Written by recognized 
experts, MATLAB Toolboxes 
let you learn proven and 
leading-edge mathematical 
techniques, and apply them 
to real world applications, 
from helicopters to pagers. 



MATLAB Wavelet Toolbox algorithms 
perform a S-levei decomposition of a voice 
stgnaL Data courtesy U. S. Robotics Mobile 
Communications Carp. 


MATLAB 

for Engineering 

MATLAB 

MATLAB Compiler 
MATLAB C Math Library 
MATLAB C++ Math Library 
Application Toolboxes for 
Signal Processing 
Control System Design 
Finandal Engineering 
Image Processing 
Data Analysis & Modeling 

t 


Link MATLAB with your 
C and FORTRAN programs, 
incorporate MATLAB Toolboxes, 
exchange data with other soft- 
ware, and embed MATLAB as an 
analysis and visualization 
engine. 

With tl 
MATLAB 
Compiler 
and C Math 
Library you 
can automatically convert 
your MATLAB algorithms to 
standalone programs. 

Find Out What’s 
Developing with MATLAB 

Call today for a free technical 
kit about the MATLAB 
Compiler, C Math Library, 
and Wavelet Toolbox: 

(508) 647-7000 

Or fax your request: 

(508) 647-7101 

Also, don’t forget to visit our 
award-winning web site: 

http://matlab.mathworks.com 



The 

MATH 

WORKS 
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DON’T FORGET ... 

To Enter NASA Tech Briefs' 20th Anniversary 
Letter* Writing Contest! 

The deadline of September 1, 1996 is approaching fast! 

We want your letters of 500 words or less describing how NASA Tech Briefs has impacted your work and your life 
during the past 20 years. For example: 

• How have the technologies and products featured in NASA Tech Briefs helped you to solve specific 
problems and grow your business? 

• Have you or your company established partnerships with NASA as a result of information found in 
NASA Tech Briefs ? 


IVIASAlechEhefe 
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If your letter is chosen as one of three Grand Winners, you’ll receive a trip (transportation and hotel) to Anaheim, CA for the Technology 2006 
conference, where you’ll be presented with your award at the 1996 Technology Transfer Awards Dinner. The Grand Winners - and five finalists - 
will also receive special prizes, and all entrants will be included in an Honor Roll in the December Commemorative issue of NASA Tech Briefs. 

Send your letter (including how many years you’ve been reading NASA Tech Briefs ) to: 

NASA Tech Briefs Letter-Writing Contest 
317 Madison Ave. New York, NY 10017 
Fax: 212-986-7864 E-mail: ntb_edit@interramp.com 

You must include your name, company (if applicable), address, and daytime phone number. 


HURRY! Your letter MUST be received by September 1, 1996! 


Announcement: New Scan Converter with Serial Dl Output 

FOLSOM RESEARCH HAS BUILT PRECISELY 

THE TOP-OE-THE-LINE SCAN CONVERTER YOU ASKED FOR. 



I AND WE’LL PROVE IT TO YOU. 


Our new 9700XL scan converter has everything the most 
demanding professionals have asked for. For one thing, our proprietary 
scan conversion techniques provide the best image quality you’ll see 
anywhere. 

That’s why Folsom Research scan converters are the 
choice of NASA, Fortune 1 00 companies, the 
military, and any organization needin 
superior auality in converting any 
high-resolution computer or imaging 
source to broadcast-quality video outpui 

And, of course, the 9700XL continues 
our tradition of providing the rock-solid, 
mission-critical reliability you demand. 

Also, as a leading-edge company, we provide 
leading-edge features. The 9700XL is the first 
scan convener offering a serial D 1 output. 

The 9700XL has all the features and performance you expect 
from Folsom Research, including: 

• RS-232 control 

• Dynamic pan and zoom 

• Multiple flicker elimination filters 

• Conversion to all major video formats 
(RGB, NTSC PAL, S-Video (Y/C), Betacam, true 31.5 KHz, and serial Dl) 

See us at Siggraph Booth #914 




Now, the proof - 
Call us, fax us, or 
e-mail us for a free 
demonstration, and 
decide for yourself 


Folsom 


E ill I C 

526 East Bidwell Street 
Folsom, CA 95630-3119 
Tel (916) 983-1500 
Fax (916) 983-7236 
Email: sales@f6lsom.com 
http:! ! www. folsom. com 

Engineered for 
Professionals 
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Toshiba Introduces 


The Worlds First... 



3 Chip , 

lO-Bit, Remote FHead, 
Digital RO.V Camera. 


The New IK-TU40A Mokes All Other RO.V. Cameras Obsolete! 


Toshiba's new IK-TU40A is 3 chips off the old block. It makes 
any other RO.V camera obsolete by utilizing Toshiba's revolu- 
tionary ten-bit DSP architecture, combined with three 41 0,000- 
pixel CCDs. The result is a breathtaking 750 horizontal lines of 
resolution and 62dB signal-to-noise ratio for the brightest, 
sharpest color video in the industry. 

This ice-cube size camera head delivers broadcast and 
industrial quality performance in a lightweight, compact 
package. Plus, its remote head design allows it to be mounted 
virtually any-where for an entirely new perspective. 

With the addition of a wireless transmitter, you can capture 
all the excitement of world-class skiing or Indy car racing 
from almost any angle. The IK-TU40A also provides you with 
a critical edge in industrial applications like pattern 
recognition, mechanical manipulation and measurement, or 
any other apllication where weight and size count. 


The IK-TU40A camera accepts C-mount lenses and has video 
outputs for NTSC, S-VHS, R-Y/B-Y and RGB. A 10, 20, or 
30 ft. detachable cable, RS-232C personal computer inter- 
face for total control of all camera functions. To get the whole 
picture, call Toshiba at 1 -800-344-8446. 



In Touch with Tomorrow 


TOSHIBA 

Information And Imaging Technologies Group • Video Communications And Information Systems 
A Division Of Toshiba America Consumer Products 
1 01 0 Johnson Drive, Buffalo Grove, Illinois 60089-6900 • 1(800)344-8446 • Fax (708) 541-1 927 


For More Information Write In No. 687 



Resource Report 


Dryden Celebrates 50 Years 


ive aeronautical engineers from 
Langley Memorial Aeronautical 
Laboratory (now known as Langley Re- 
search Center) arrived from Hampton, 
VA at Edwards Air Force Base in Ed- 
wards, CA, on September 30, 1946 to 
set up the High Speed Flight 
Station in preparation for X-1 
supersonic research test flights. 

The flights were part of a joint pro- 
gram between the Army Air Forces 
and NASA’s predecessor, the Na- 
tional Advisory Committee for Aero- 
nautics (NACA). 

This operation marked the begin- 
ning of flight research at NASA’s 
Dryden Flight Research Center, 
which celebrates its 50th anniver- 
sary next month. The center, re- 
named in 1976 in honor of Hugh L. 
Dryden, has ascended into flight 
research leadership over the past 
half-century, and now has nearly 
900 NASA government and civilian 
contractor employees in flight re- 
search programs supporting U.S. 
industry and the military. 

Located at Edwards Air Force 
Base — with which it has a partner- 
ship alliance— Dryden has access 
to more than 20,000 square miles 
of restricted air space over Califor- 
nia’s high desert and off the 
California coast. Dryden facilities 
include a high-temperature and 
loads-calibration lab to test aircraft 
and structural components on the 
ground for the effects of inertial 
and aerodynamic forces and heat. 

A flight systems lab provides for 
safe integration and testing of air- 
craft flight controls and other elec- 
tronic and electrical systems before 
flights. Other facilities include a 
flow visualization facility for study 
of airflow patterns, and a flight re- 
search data processing facility. 

Aircraft Advances 6c 
the Space Age 

Work at Dryden began with the early 
jet and continues with the space shuttle. 
But Dryden may be best-known for the 
historic breaking of the sound barrier in 
1947. Flight research at and beyond the 
speed of sound during the late 1940s 
and 1950s included the first of the 
famous X-Planes, which pioneered su- 
personic flight, and the X-1 5 rocket 
planes, which brought pilots to the edge 
of space. This research provided impor- 
tant early verification of, and corrections 


to, the nation’s wind tunnels; furnished 
significant information on previously un- 
explored aircraft characteristics that con- 
tributed to the controllability and maneu- 
verability of planes; and proved the con- 
cepts of swept- and variable-speed 


wings, adjustable stabilizers, and reac- 
tion controls used on subsequent aircraft 
and space vehicles. 

Dryden has pioneered in flight research 
through the use of modified, convention- 
al aircraft such as the F-8, the F-1 1 1 , and 
the F-1 5. Aircraft design has been pro- 
foundly changed as a result of aerody- 
namics and digital electronic flight con- 
trol systems research performed in the 
1970s on the F-series aircraft. For exam- 
ple, research on the F-8 Digital Fly-By- 
Wire (DFBW) aircraft resulted in effective 
use of DFBW technology in the space 


shuttle, the F-1 8, the B-2 Stealth 
Bomber, later models of the F-1 6, and 
the Boeing 777. 

When NASA began the space pro- 
gram, research at Dryden focused on 
challenges of hypersonic (Mach 5+) 
speeds and piloted flight into 
space. The Lunar Landing Re- 
search Vehicle (LLRV) and the 
Lifting Body space research pro- 
grams continued at Dryden in the 
1960s and 1970s. The LLRV 
helped astronauts prepare for lunar 
landings, and the wingless Lifting 
Body research aircraft obtained 
data on controllable atmosphere 
reentry for development of the 
space shuttle. Dryden served as 
the shuttle’s primary landing site for 
the first 12 years of the program. 

The Next 50 Years 

Incorporating technologies such 
as forward-swept wings, vectored 
thrust, and nose strakes, the F-1 8 
HARV and F-1 5 ACTIVE programs 
have contributed to improved 
safety and controllability of high 
performance aircraft. Other re- 
search efforts contributing to 
future aircraft design include dis- 
tributed systems that will substi- 
tute small, individual components 
for large, centralized systems to 
reduce weight and increase effi- 
ciency. The X-Planes currently 
under development at Dryden will 
help to advance aerospace vehicle 
designs and could make superson- 
ic flight more economical in the 
21st century. 

Propulsion-controlled aircraft 
technology demonstrated in the F- 
15 in 1993 and in a wide-body MD- 
1 1 in 1995 showed that flight-con- 
trol software can be used to land 
an aircraft using only the throttles 
for control. The Engines-Only Flight 
Control System, developed by Dryden ’s 
Frank W. Burcham, Joseph L. Conley, 
Charles G. Fullerton, Glenn B. Gilyard, 
and James F. Stewart was named 
NASA’s nominee for the Intellectual 
Property Owners 1 995 National Inventor 
of the Year Award. (See NASA Tech 
Briefs , April 1996, page 20.) 

For more information, contact 
Dryden 's Public Affairs Office at 805- 
258-3449, or visit the NASA Dryden 
World Wide Web Home Page at 
http: //www. dfre. nasa. gov/. 




Modified Boeing 747s are used as Space Shuttle Carrier 
Aircraft (SCA) to take the shuttle ortoiters back to the launch 
site at Kennedy Space Center in Florida after landing or servic- 
ing at another site. The NASA 905, the first SCA in service, is 
shown leaving Dryden with the orbiter Atlantis. 





The Advanced Control Technology for Integrated Vehicles 
(ACTIVE) program at Dryden uses specially modified F-1 5s to 
test how advanced thrust vectoring engine nozzle technology 
can improve the aircraft's performance during cruising flight 
or in maneuvering. 
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1988 

Parametric 

Powerful modeling hr the specialized user. 
Interface can drive you bananas. 


1981 

PC CAD 

Limited functionality — will turn you 
green and make you crook. 


1996 

SolidWorics 96 

Powerful modeling for the mainstream user. 
Native Windows. Loves low cost hardware. 




1975 

Primitive drafting 
on mainframes. 

Old , big, slow and headed for extinction 


Meet SolidWorks” 96. 

The highly-advanced 3D production solid modeling software. 

SolidWorks 96 is exceptionally easy lo use and affordable, yet powerful 
enough to compete with specialized higbend systems. In fad, we've already 
eamea six of the industry's most coveted awards. Which suggests that selecting 
SolidWorks 96 for your organization is a most intelligent decision. 

SolidWorks 96 is available on fast, affordable workstations including 
Digital's Pentium, Pentium Pro and Alpha systems. All providing unprecedented 
price/ performance on the Microsoft Windows® platform. 

"We are convinced that SolidWorics will have the most significant 
impact on the mechanical design market in nearly a decade." 

- David E. Weis berg. Engineering Automation Report 


Call 800-693-9000 ext. 192 today for a free SolidWorks 96 seminar near you. 



SolidWorks 


Bringing the most affordable , easy-touse, 
production solid modeling system to your desktop 

© Copyright 1996 SoiidWwks Corporation All rights reserved. SoMWodcs is a rrodenwli or SofidWods Corporation 
All other company ond product ncmes ore trademarks or registered trademarks of their respective owners. 

SolidWorks Corporation, ISO Boket Avenue Ext., Concord, M A 01742 Phone: 508*371-2910 x!92 Fax: 508-371-7303 Entail: mfo@sohdworis.com Web: http://www.solidworks.com/192 


For More Information Write In No. 575 




GETTING FROM CONCEPT TO 
APPLICATION JUST GOT EASIER. 



INTERACTIVELY DESIGN, SIMULATE AND ANALYZE 
COMPLEX MATHEMATICAL SYSTEMS. 



Windows 95 & Windows NT 


$695 

Introductory 

Offer 


Visual Science's unique interactive computational 
model enables you to focus on the results you want 
to see rather than on the calculations which need to 
be run. Unlike text-based mathematical software, 
Visual Science lets you quickly and easily: 

• Create a visual model of a mathematical system 

• Bring out the important hierarchical structure of 
the system, hiding unwanted detail 

• Gain complete control over executing your 
mathematical system 

• Analyze the system with interactive tools 

• Scale from simple problems to complex 
dynamic systems 

• Model systems involving feedback 

• Simulate parallel execution 

• Navigate through and manage large 
scale projects 


You've got to see it to believe it. 

http://www.acroScience.com 

Download the fully-functional trial version! 


acroScience, Visual Sciervc#, ond MathColc ore trade mart* of aero Sconce Corporation Microsoft. Windows 95, and Windows NT or* 
registered trode mortis of Microsoft Corporation. IDl is a registered trademark of Research Systems, Inc MATIAB is o registered trademark 
of The Math Works, Inc. All other product and compony names ore trademarks, or registered trademarks, of their respective companies 


Visual Science features: 

• Full interactive control over designing, simulating, 
analyzing and applying mathematical systems 

• A hierarchical block diagram interface together 
with a traditional command prompt interface 

• MathCalc,™a familiar matrix calculation language 

• More than 100 double precision real and 
complex mathematical functions 

• Both numerical and graphical data inspectors 

• OLE based publication and annotation 
capabilities 

• Sequential and parallel execution with feedback 

• A fully customizable and extensible environment 

• Seamless support for 
MATLAB® and IDL® 


B 


For more information: 
acroScience Corporation 
1966 13th Street, Suite 250 
Boulder, CO 80302 USA 
E-Mail: info@acroScience.com 
303.541.0089 
Fax: 303.541.9056 

1 .800.600.MATH 
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Special Focus: 
Graphics & Simulation 



page 38 




page 38 



page 40 



Data-plotting software features 
automatic scaling 

page 30 


Geophysical data is “mined” 
with computer system 

page 32 


CFD flow model analyzes 
turbopump performance 

page 36 


CAE tool suite simulates plastic 
parts design/molding 

page 38 


3D graphics workstations render 
and animate complex models 

page 38 


Glove interface allows 
“pick-and-place” of 3D models 

page 40 


Image-processing program 
analyzes remote data 

page 40 


FEMAP 


Bringing Efficiency to 
Finite Element Analysis 


Finite Element Analysis promises 
a faster product design cycle, but 
only if you can effectively model 
your components and clearly 
visualize your results. If you want 
to increase the efficiency of FEA, 
look no further than FEMAP. 
Intuitive, powerful and affordable, 
FEMAP can help you realize the 
full potential of FEA. Contact us 
for a free 300-Node Demo Version 
and see why more FEA companies 
have chosen FEMAP as their 
built-in Pre- and Post-Processor. 


Features 


Modeling: 

• True Windows or Motif Point 
and Click Graphical User Inter- 
face • 2-D, Surface, and 3-D 
Automatic Meshing • Create, 
Import and Edit 3-D CAD Geom- 
etry • Direct Meshing Interface to 
ACIS Solid Models (AutoCAD, 
MicroStation, Solid Edge, Tri- 
Spectives) • Support for Static, 
Modal, Buckling, Steady State 
and Transient Heat Transfer, 
Nonlinear, Frequency and Tran- 
sient Response Analyses 

Postprocessing: 

• Animations, Color 
Contours, Vector Plots, 

Slices, Cuts, Isosurfaces . 
and Transient Animations 

• Cut and Paste Text and 
Graphics to other programs 

• Standard and User-Defined 
Sorted and Summarized 
Reports • Error Estimates 


FEMAP works with ABAQUS, ALGOR. ANSYS, CAEFEM, CDA/SPRINT, 
COSMIC NASTRAN, COSMOS/M. CSA/NASTRAN, I-DEAS, 
ME/NASTRAN, MSC/NASTRAN, MSC/PAL2, MTAB*STRESS, PATRAN, 
SAP IV, STAAD-III, STARDYNE, UAI/NASTRAN, and WECAN 
on Windows, Windows 95, Windows NT and UNIX. 



Enterprise Software Products, Inc . 

P.O. Box 1172 • Exton, PA • 19341 

Phone: 610-458-3660 E-Mail: femap@entsoft.com 

FAX: 610-458-3665 Web: http://www.entsoft.com 

FEMAP ADVANCED MESHING MODULE utilizes ACIS software by SPATIAL TECHNOLOGY INC. 

All product names are trademarks or registered trademarks of their respective owners 
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O Remote Interactive Visualization of Planetary 
Image Data Using Parallel Supercomputers 

This program could serve as a valuable tool for education in geology, 
geography, and space science. 

NASA's Jet Propulsion Laboratory, Pasadena, California 


A parallel-processing computer pro- 
gram renders three-dimensional-ap- 
pearing images of the Earth or other 
planet from any desired perspective. 
The program generates the images 
from satellite optical- and/or radar- 
image data registered with a digital 
elevation map of the planet. The data 
are referred globally to a spherical ref- 
erence frame and can be presented by 
use of sinusoidal projected flat-surface 
mathematical models. 

The program can handle tens of 
gigabytes of input image data and is 
scalable to very large, massively paral- 
lel processing computers. It can gener- 
ate high-quality, high-resolution images 
in nearly real time when operating in a 
stand-alone or batch mode. Alterna- 
tively, an interactive interface in the 
program can be used to explore large 
volumes of remote-sensing image data 
in real time, or to simulate flight over 
planetary terrain. 

This software can be run on a Cray 
T3D computer and an Intel Paragon 
computer (or equivalents), rendering 
images at a rate of 2 frames per second. 
For operation in the interactive mode, it 
is also necessary to use an SGI comput- 
er with texture-mapping and a HiPPI 


frame buffer connected to the parallel 
processing computer via a HiPPI net- 
work. It has been demonstrated by 
using it in interactive simulation of flight 
over the California and Nevada desert 
as rendered from 650MB Landsat 
imagery of that area, and in simulation 
of flight over Mars from an 860MB 
global set of Mars image data. The pro- 


gram could serve as a valuable tool for 
education in geology, geography, and 
space science. 

This work was done by P. Peggy Li, 
Dave W. Curkendall, and William H. 
Duquette of Caltech for NASA’s Jet 
Propulsion Laboratory For further 
information, write in 65 on the TSP 
Request Card. NPO- 19598 



This Three-Dimensional View of Valles Marineris of Mars, with 5 x vertical exaggeration, was 
rendered on the JPL Cray T3D using the parallel renderer described in the text. 


O Easy Plotter 

Features include an easy-to-use data-entry format and automatic scaling. 
Goddard Space Flight Center, Greenbelt, Maryland 


The Easy PC Graphics (GFI) comput- 
er program provides for ease and flexi- 
bility in plotting of data. The program 
establishes a standard input-data format 
that eases the entry and evaluation of 
data. Multiple dependent axes are also 
supported. The program can be run 
either in a stand-alone mode or embed- 
ded in the user’s own software. 

Automatic scaling according to sever- 
al logarithmic and decibel scales is built 
in. New scales, or other data transfor- 
mations, are easily incorporated into the 
code through the use of object-oriented 
programming techniques. For the auto- 
scale routines and the plotting code, 
data are not retrieved directly from a file, 


but a “method” delivers the data, per- 
forming scaling as appropriate. Each 
object (variable) has state information, 
which selects its own scaling. 

GFI is written in version 6.0 of Turbo 
Pascal for IBM PC-compatible comput- 
ers running MS-DOS. The source code 
can be compiled properly only with the 
version 6.0 and version 7.0 Turbo 
Pascal compilers. However, an exe- 
cutable code is provided on the distrib- 
ution disk. This executable code 
requires at least 64K of random- 
access memory and DOS 3.1 or high- 
er, as well as an HP LaserJet printer to 
print output plots. The standard medi- 
um for distribution of this program is 


one 5.25-in. (13.335-cm), 360K, MS- 
DOS-format diskette. The contents of 
the diskette have been compressed 
by use of the PKWARE archiving soft- 
ware tools. The utility software to 
unarchive the files, PKUNZIP.EXE, is 
included. An electronic copy of the 
documentation is provided on the dis- 
tribution medium in ASCII format. GFI 
was developed in 1993. 

This program was written by Rich 
Katz of Goddard Space Flight Center 
and Ted Kopf of Caltech. For further 
information, write in 4 on the TSP 
Request Card. GSC- 13592 
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BETTER: STK* is a comprehensive, 
interactive satellite analysis software 
package that is recognized worldwide as the 
industry standard. The new interface is both intuitive 
and simple to navigate. 

FASTER: Ready today, tested and verified by thousands 
of users over seven years of continuous development, 
STK meets a wide range of system needs, immediately. 

CHEAPER: Commercially available, off-the-shelf, 

STK offers both economy and unparalleled 
excellence. Available on both UNIX and PC 
platforms. Version 3.0 
brings state-of-the-art 
satellite analysis to 
desktop and laptop 
PCs everywhere. 

Call today for more information 

1-800-220-4STK 

Web: http://www.stk.com 


A. 


ANALYTICAL GRAPHICS 

660 American Avenue • King of Prussia, PA 19406 
Irvine, CA • San Jose, CA • Colorado Springs, CO • Albuquerque, NM • Washington, DC • London 
Voice: (610) 337-3055/(800) 220-4STK • Fax: (610) 337-3058 • E-Mail: request@sik.com • WEB: http://www.stk.com 

For More Information Write In No. 693 
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® Mining Vast Sets of Geophysical Data 

Features of interest can be extracted from temporal and spatial variations. 
NASA’s Jet Propulsion Laboratory, Pasadena, California 


CONQUEST (for CONtent-based 
QUErying in Space and Time) is a sys- 
tem of computer software and hard- 
ware for “mining” vast sets of geophys- 
ical data, enabling scientists to extract 
features of interest from spatial and 
temporal variations of pertinent physical 
quantities included in the data. CON- 
QUEST can be applied to data from 
diverse sources, including computational 
models of oceanic and atmospheric 
flows, multispectral imagery acquired 
from instruments aboard satellites, and 
synthetic-aperture radar images of ter- 
rain. CONQUEST has begun to be 
applied to meteorological data to study 
the long-term behaviors of the atmos- 
phere and oceans. It is also being ap- 
plied in the effort to understand and 
eventually predict such short-term me- 
teorological phenomena as blocking 
events (associated with bifurcation of 
the basic westerly jet stream in mid lati- 
tudes) and cyclones. 

The basic idea of CONQUEST is to 
provide a knowledge-discovery comput- 
ing environment that enables geophysi- 
cal scientists to do the following: 



From the Scientific Workbench, a user formulates queries and interacts with CONQUEST to 
explore hypotheses. After extracting information from a vast repository, the system presents 
results graphically to the user. 







The new Hitachi HV-C20 provides a breakthrough in 3-chip 
color camera performance. Newly developed C-mount 
prism optics allow a much smaller and less expensive 
total package. Consider these features: 


• 3 -1/2" IT CCDs 

• 700+ line resolution 

• 60dB S/N ratio 

• f8.0 at 2000 lux 

• AGC 


• C-mount lenses 

• Extremely small size 

• Integration up to 60 fields 

• Field on Demand (FD) 

• Computer control 

Call for a demonstration 


Hitachi Denshi America, Ltd. 


A New York 516-921-7200 
A Los Angeles 310-328-6116 


t Atlanta 404-242-3636 
k Dallas 817-488-4528 


A Chicago 708-250-8050 
A Canada 416-299-5900 


1. Easily formulate queries — especially 
queries in the form of content-based 
indices that depend on both spatio- 
temporal patterns specified by the 
scientists and spatio-temporal pat- 
terns that emerge spontaneously from 
analysis of the data; 

2. Execute these queries rapidly on mas- 
sive data sets; 

3. Make the results visible; and 

4. Rapidly and interactively infer and 
explore new hypotheses by support- 
ing complex compound queries (in 
general, these queries depend not 
only on the data but also on content- 
based indices supplied by the 
answers to previous queries). 
CONQUEST exploits the distributed 

and parallel data-processing power 
afforded by a network of computer work- 
stations and massively parallel proces- 
sors. The system architecture (see figure) 
comprises five basic components; (1) 
the scientific workbench, (2) the query 
manager, (3) the visualization manager, 
(4) the execution engine, and (5) the 
information repository. The scientific 
workbench includes a graphical user 
interface that enables the formulation of 
queries in terms of imagery presented 
on the screen by the visualization man- 
ager. The execution engine is a subnet- 
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This new barometric pressure transducer 
combines low cost with 
extraordinary on-the-job performance 


Only Setra could pack this kind of 
accuracy (0.25% FS) and this kind 
of long-term stability(<0.25% FS, 
6-months) into a transducer package 
so small... for a price 
so low! 

Why? Because only 
Setra can offer Setra- 
ceram™ an ultra-stable 
capacitive sensor that, along with 
a unique, linear ASIC, provides 
exceptional ruggedness, simplicity 
and precision. 

With extremely low power consump- 


tion, the Model 276 is ideal for 
low-pressure measurement jobs such 
as environmental monitoring, 
cleanroom pressure compensation, 
weather and environ- 
mental data logging, 
automotive emissions 
testing, etc. Ranges; 600 
(and 800)- 1 1 00 mb, 
and 0-20 psia (absolute). A 1/8" 
push-on pressure fitting and a 
simple mounting bracket make 
installation easy. Many available 
performance options. 



Call 1 -800-257-3872 



45 Nagog Park, Acton, MA 01720 • Tel: (508) 263-1400 • 


Call or Fax for your free 
copy of Setra's new 
PRESSURE TRANSDUCER 

HANDBOOK 


Fax: (508) 264-0292 


internet address: setra.systems@industry.net • homepage on world wide web: http://www.industry.net/setra.systems 
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work that can be flexibly configured to 
include one or more workstations, serial 
supercomputers, and/or parallel super- 
computers. The query manager accepts 
queries formulated on the workbench, 
parses them, and optimizes them for 
the applicable computer(s) in the ex- 
ecution engine, then passes them on 
to the execution engine. 


The simplest queries involve the ex- 
traction of well-defined features from raw 
data, without reference to any other 
information. These features are regis- 
tered with the information depository to 
act as indices for further queries. Salient 
information extracted by queries can 
also be displayed via the visualization 
manager. This information can be pre- 


sented in the form of graphs of up to 
three dimensions, statistical parame- 
ters, contours, and/or animations. 

This work was done by Paul Stolon 
of Caltech for NASA’s Jet Propulsion 
Laboratory. For further information, 
write in 71 on the TSP Request Card. 
NPO- 19793 


Simulation of a Thermal System With Long Lags 

A computational model of the system is used to generate analog temperature signals. 
Goddard Space Flight Center, Greenbelt, Maryland 


A digital/analog electronic system 
simulates the thermal and electrical 
responses of a thermal system that 
comprises a large structure with electric 
heaters and temperature sensors. 
“Large structure” here means a temper- 
ature-controlled instrument housing or 
other structure that is characterized by 
thermal-response times (lags) as long as 
several hours. 

The digital/analog simulation system 
(see figure) was devised for use in test- 
ing engineering prototypes of tempera- 
ture-control circuits when the thermal 
systems to be controlled are not yet 
available. The system can be character- 
ized as analog in/analog out, with the 
relationships among inputs and outputs 
determined by software running in the 
digital part of the system. The digital/ 
analog implementation was chosen 
because it is impractical to simulate 
lags of the order of tens of minutes or 
hours by use of simple analog circuit- 
ry in which the lags are established in 
the customary way by use of resistors 
and capacitors. 

The thermal system to be simulated is 
represented by a conventional multi- 
node resistance-and-capacitance ther- 
mal model that is implemented in soft- 
ware in a personal computer. In deriving 
the equations on which the software is 
based, the differential equations for the 
temperatures at the various nodes in the 
model are converted to a first-order 
matrix difference equation of the form 
T l ' = (CMG, + CS1)-'T k _, + 

(G.+c/tr’A+cw. 

where T k and T k . , are the vectors of 
nodal temperatures at the /cth and 
/c — 1 st sampling intervals, respectively; 
C 0 is a matrix of thermal capacitances 
from the model; G 0 is a matrix of thermal 
conductances from the model; Q f is a 
vector of environmental heat inputs 
from the model; Q,* is a vector of heat 
inputs that represent the heater power 
levels commanded by the heater-control 


voltages; and ris the sampling period. 

The computer is equipped with an 
analog-to-digital circuit board, which 
receives the heater-control voltages 
from the temperature-control circuits 


under test and converts them into digital 
levels. The software uses these levels to 
compute the heater power that would 
be commanded by each heater-control 
voltage and thus computes the corre- 
sponding rate of heat input for the math- 
ematical model. 

The software then simulates the real- 
time response of the system to the 
heater-control voltages, such that the 
digital output of the software consists of 
real-time series of digital data that repre- 
sent the sampled, digitized outputs of 
the temperature sensors in the simulat- 
ed system. Digital-to-analog circuits in 
the computer convert these digital out- 
puts to analog voltages like those that 


would be produced by thermistors or 
other suitable temperature sensors. 
These analog voltages are fed as tem- 
perature inputs to the temperature-con- 
trol circuits under test. 


Thermal and/or electrical distur- 
bances and error signals can be incor- 
porated into the response of the simu- 
lated system via software. For example, 
the digital voltages representative of the 
thermistor readings can be modified, 
thereby modifying the simulated analog 
thermistor readings to determine what 
effect erroneous thermistor readings 
would have on the behavior of the over- 
all system comprising the thermal sys- 
tem and the temperature controllers. 

This work was done by David I. 
Bergman of Goddard Space Flight 
Center. For further information, write in 
33 on the TSP Request Card. GSC- 
13661 



The Simulation System produces thermistor outputs like those of a thermal system with long 
lags. It is used to test the temperature-control circuits in the absence of the thermal system. 
The simulation system can be characterized as analog in/analog out, with the relationships 
among inputs and outputs determined by software running in the digital part of the system. 
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‘The Quiet Company” Continues to 
Sign Major New Business 


CAD/CAM/CAE Master Model Approach and PDM Implementation 
Expertise Help Drive EDS Unigraphics Sales 


I ndustry analysts, press repre- 
sentatives and even many of 
its own customers 
agree that EDS 
Unigraphics is a quiet 
company with 
remarkable techno- 
logy and expertise. 

The company's vision 
of virtual product 
development repre- 
sents the ultimate 
"build-it and break-it 
process" — the abili- 
ty to design (or build), 
then analyze (or break) a digital 
model until it meet specifica- 
tions. Today's manufacturers 
face critical issues, especially 
the paradox of mass customiza- 
tion and mass production. These 
manufacturers are partnering 
with EDS Unigraphics to man- 
age this complexity through the 
intelligent use of information 
technology, turning hurdles into 
competitive advantage. Here is 
a sampling of companies that 
have recently employed the 
unique strengths of what insid- 
ers often describe as the indus- 
try's best kept secret. 

Donaldson Company, headquar- 
tered in Bloomington, Minn., 
USA, has signed an agreement 
for the enterprise-wide global 
implementation of Unigraphics 
CAD/CAM technology with 
on-site support and services. 
Donaldson is a worldwide 
leader and manufacturer of 
filtration products for heavy-duty 
mobile and stationary equip- 
ment as well as specialized 
filters for applications like com- 
puter disk drives. Donaldson 
selected Unigraphics based on 
its flexible hybrid modeling 
approach to solving design 
problems, powerful assembly 
modeling capabilities and inte- 
grated manufacturing solution. 

Pratt & Whitney of East 
Hartford, Conn., USA, continues 
its Unigraphics tradition, making 




UG the worldwide foun- 
dation of its computerized 
product development. All 
manufacturing facilities, 
partners and suppliers 
must now be capable of 
sending and receiving 
UG files electronically, 
producing the product 
in Unigraphics and 
assuring it meets 
P & W's specifications. 


" Perhaps because of the 
close association with 
GM, EDS Unigraphics does 
not seem to get the atten- 
tion other CAD/CAM ven- 
dors do. Yet the company’s 
worldwide software 
reveneues grew by nearly 
20 percent in 1995 and 


were up over 35 percent in 
Europe. " 

Engineering Automation Report 
EDS Unigrafrtiics -A Quiet Success Story 
February 19% 




Philips Display 
Components— the 
world's largest manufac- 
turer of color picture 
tubes — has signed a 
multiyear agreement for 
IMAN PDM software 
with implementation and 
customization services. The 
agreement spans five years with 
an initial purchase of 750 IMAN 
licenses. The selection of IMAN 
for Philips' Technical Product 
Information (TPI) project follows 
an extensive competitive evalu- 
ation and a woridwide "demon- 
strator" project centered in 
Eindhoven, Netherlands, and 
involving Philips' operations in 
France. USA. Taiwan and Brazil. 

The Philips TPI project 
provides a long-term IT founda- 
tion for lowering costs and 
improving time to market. By 
providing true global access to 
engineering data and ongoing 
development through the 


implementation of an electronic 
PDM system. Philips will short- 
en the engineering cycle and 
increase the flexibility of its 
manufacturing operations. 

Hyosung Motors and Machinery 
Inc. in Changwon, Korea, builds 
motorcycles for Suzuki in Korea 
as well as designs its own 
motorbikes, including small cc 
motorcycles and scooters. 
Hyosung will take advantage of 
UG s feature modeling for ana- 
lytical components and freeform 
modeling for stylized compo- 
nents. The company will also 
develop virtual prototypes, 
further reducing lead times. 
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Analyst 

Perspective 

"...Unigraphics becomes a 'must 
see' product for all prospective 
MCAD customers." 

"...the EDS Unigraphics approach to 
interaction between a user and a 
surface model represents the best 
found by DHBA in high-end MCAD 
products today. Unigraphics 
champions the concept of a 
surface 'sheet' body." 

"EDS Unigraphics ranks among the 
leaders in concurrent assembly 
modeling. Of particular note, simul- 
taneous access of model compo- 
nents by multiple members of a 
design team embodies important 
concepts rarely matched in the 
high-end MCAD industry." 

"Companies who depend heavily 
on assembly structures and who 
require that a diverse set of engi- 
neers interact with a design during 
its full life cycle will discover 
Unigraphics* a powerful asset." 

* Based on testing of Untgraphtcs V10.5 

D.H. Brown Associates 

Get the power of 
EDS Unigraphics and 
Hewlett-Packard. Get 
Unigraphics software on 
HP 9000 Series 700 workstations. 
For more information on 
EDS Unigraphics, visit our 
World Wide Web site at 
http://www.ug.eds.com 
or call 314-344-2687. 



EDS 


EDS Unigraphics 

EDS Unyaphc s and MAN are trademar ks a registered 
trademarks erf Electronic Data Systems Corp Ail other 
trademarks or registered trademarks belong to thee 
rrapectM* hekm Coprn^w £ 1996 HJS AS ngfes reserved 






© CFD Model of Flows in Turbopumps 

The FDNS program has been extended to accommodate 
the complexities of turbopump flows. 

Marshall Space Flight Center, Alabama 


A computational fluid dynamics (CFD) 
model of flow has been developed for 
use in analyzing the performances of 
turbopumps. The model can be applied 
to single- and multicomponent flows in 
various turbopump components over a 
wide range of flow speeds. Although the 
model was originally intended for use in 
designing rocket-engine turbopumps, it 
can be used in the design and analysis 
of turbopumps in general. 

In the past, preliminary designs of 
pump components have been based on 
potential-flow analyses and empirical 
data. Because of the ever-increasing 
performance requirements of rocket- 
engine turbopumps, designs of these 
pumps have been pushed beyond the 
limits of past experience. The present 
model satisfies the need for an en- 
hanced analysis capability to enable 
progress beyond these limits. The great- 
est challenge in the development of this 
model was to obtain computational effi- 
ciency in the presence of complex geo- 
metries, terms that represent the effects 
of turbulence, and large source terms 


that represent the effects of Coriolis and 
centrifugal forces. 

The present model and the computer 
program that implements it were devel- 
oped by modification and extension of 
the Finite Difference Navier-Stokes 
(FDNS) computer program and model. 
As its name suggests, the FDNS pro- 
gram solves the applicable version of the 
Navier-Stokes equations of flow by a 
finite-difference method. The develop- 
ment included the incorporation of sev- 
eral submodels for simulation of flow 
fields in turbomachines. Because the 
centrifugal and Coriolis forces are very 
large in advanced pump designs, one of 
the submodels uses an implicit numeri- 
cal-solution scheme to process the large 
source terms. 

Another submodel implements a 
high-order upwind/central-difference 
numerical-solution scheme plus adap- 
tive second- and fourth-order dissipa- 
tion terms. The high-order numerical- 
solution scheme is necessary for accu- 
racy of predictions of cross-stream sec- 
ondary flows generated by curved blade 



C2 - The Computer and Communication 

Electronics Design Exposition 

Conference:May 13-16/Sbow May 14-16, 1997, Dallas Convention Center. Dallas. TX 


ENGINEERS AND SENIOR LEVEL MANAGEMENT SOUGHT FOR THESE ROLES: 

♦ SESSION CHAIRS ♦ WORKSHOP INSTRUCTORS 

♦ TECHNICAL PRESENTERS ♦EXEC. MANAGEMENT PRESENTERS 

Applications-focused design conference for electrical/electronics engineers and managers. 
Contribute to the cross-pollination of design strategies, and techniques from mulitple industries: 

♦ Communications • Consumer • Military • Automotive 


• Computers • Aerospace • Medical • Industrial 

Looking for papers from design engineers that work in any of the above markets, with original 
solutions that involve the applications below: 


ABSTRACTS DUE: SEPTEMBER 13. 1996 
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Professional AikAo 
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Data Acquisition 
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TestAteasurement 
Virtual Instrumentation 
Networfc/Conrvnunications 

Testers 

COMMUNICATIONS 


Wireless Applications 
Mobile Communications 
Radio/Celutar, PCS 
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Image Processing 
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NoiseMbrabon 
Motor Control 
Motion Control 


Wired Applications 
Cable. Internet 
Computer/Telephony 
Broadband/Mutbmedia 
Oient/Server. LAN/WAN 


Microcontroler 
Analog/Mixed Signal 
Emerging Standards 
Power Management 
Comm. Components 


Fax abstract(s) to Conference Manager at (203)840-9930, or email to cholloway@reedexpo.com. 
Font size lOpL Should be no more than 1 page. 
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C. Workshop Instructor; D. Executive Management Presenter 
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Communicattons; Instrumentation); C Technology (see the core technology list above) 
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passages, rotating blades, and the leak- 
age past blade tips. 

A third submodel is an extended k-e 
turbulence model with a special near- 
wall function (k denotes the turbulence 
kinetic energy, while e denotes the dissi- 
pation rate of turbulence kinetic energy). 
This model was incorporated not only 
to simulate separated turbulent flow 
(which commonly occurs in the turbo- 
pump flow environment), but also to 
enable the numerical calculation to be 
less sensitive to the numerical grid 
spacing near the wall and to reduce the 
amount of computer memory needed. 

The complex geometry of turbopump 
components necessitates the use of 
grids that contain huge numbers of 
points. Accordingly, the present model 
incorporates a fourth submodel which 
utilizes a multiblock, multizone method- 
ology to solve the grid-generation prob- 
lem in the presence of complex geome- 
tries and moving interface boundaries. 
Finally, a pressure-based, predictor- 
plus-multicorrector solution algorithm 
was selected as another submodel to 
simulate the flow fields within the tur- 
bopump components, which flows are 
known to be influenced primarily by 
pressure and turbulence. 

Because of its very compact numer- 
ical structure, short computation time, 
and versatility for different geometries, 
the present model is an efficient analyt- 
ical tool for designing turbopumps. In a 
process of verification of the model as 
applied to various turbopump compo- 
nents, the model has proven to be very 
robust and capable of predicting the 
turbulent flow structure of each com- 
ponent. Proposals for modification of 
pump designs to improve performance 
have been derived from analyses con- 
ducted by use of the model. Moreover, 
experience gained from the extensive 
numerical investigations has led to rec- 
ommendations for improving the pre- 
sent model. 

This work was done by Gary C. 
Cheng of SECA, Inc., for Marshall 
Space Flight Center. No further docu- 
mentation is available. 

Inquiries concerning rights for the 
commercial use of this invention should 
be addressed to the Patent Counsel, 
Marshall Space Flight Center [205-544- 
0021]. Refer to MFS-26329. 
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Modeling 

Simulation 

Analysis 

Visualization 

Automatic Code Generation 

Prototyping 

Calibration 

Harduiare In-The-Loop Test 
System Integration 
Automatic Documentation 


Integrated Systems' 
MATRIXx* Product Family 
dramatically reduces your 
development time, getting 
your product to market 
well within those ever- 
shrinking windows of 
opportunity. 

Only MATRIXx delivers 
a complete, single-vendor 
design solution (for Win95, 
Windows NT, UNIX, and 
VMS). Take the next step, 
and call Integrated 
Systems for a MATRIXx 
information kit. 


© 1996 Integrated Systems. Incorporated MATRIX^ is a registered trademark of Integrated Systems. Incorporated. 
All other trademarks are the property of their respective owners. 


Worldwide Support 
Single-Vendor Solution 
Integrated Product Line 
Application Expertise 
Engineering Services 


integrated Integrated Systems, Inc. 

2Zl ems 201 Moffet Park Drive 

— Sunnyvale. CA 94089 

800.770.3338 
Tel: 408.542.1500 
Fax: 408.542.1950 
Email: sales@isi.com 
ted URL http://vwvw.isi.com 
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Graphics 


& Simulation 


ELANIX, Westlake Village, CA, has 
introduced SystemView32™, a 32- 
bit version of its PC-based dynamic 
system simulator for communica- 
tions, digital signal processing, and 
signal processing and control sys- 
tems. The system combines memory 
management and processing capabil- 
ities of Windows 95 and Windows 
NT with Intel Pentium™ processors. 
The system features a Dynamic System Probe, which provides real-time signal 
analysis in the time and/or frequency domain. Using the probe, users can view 
the output waveform produced by any functional block in real time. 

The simulator runs on 386 and higher IBM-compatible PCs with 8 MB RAM 
and 10 MB hard disk space. It features tools for analog, digital, and mixed- 
mode design and analysis and supports mixed-mode multi-rate systems, par- 
allel simultaneous systems, and internal or external data sources. The system 
is available for $2950; optional communications, DSP, logic, and RF 
libraries start at $525. 



Dynamic Series Release 9.1 parts 
design analysis and simulation soft- 
ware from Moldflow, Shelton, CT, fea- 
tures enhancements such as improved 
data management and communications 
tools, more materials information, and 
stronger links to the production envi- 
ronment. The software is an integrated 
suite of CAE tools for simulating plastic 
flow, mold cooling, molding warpage, 
part stiffness and shrinkage, finished cavity size, fiver orientation, gas flow, 
and thermosets flow. 

A new animation capability enables the system to graphically simulate 
vanous effects in real time or in slow motion. Models can be rotated and 
scaled up or down to achieve a particular viewing angle. With texture map- 
ping, surface of the part can be visualized. Other features include transla- 
tor enhancements to handle various CAD files, and a database of nearly 
4000 materials. 
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ED AX International, Mahwah, NJ, has 
introduced iDX PR1ME digital imaging 
and processing software for collec- 
tion of images and x-ray maps for 
microanalysis. Capabilities of the 
Windows-based program include 
spectra collection, editing and export- 
ing data, and electron image acquisi- 
tion at resolutions to 2048 x 1600 
pixels. Users can raster an electron microscope beam in a selected area and 
position it along a line or in a spot mode within a field of view, allowing x- 
ray spectra to be collected from different areas of the image. 

Image overlays; frame operations for adding, subtracting, multiplying, or 
dividing images; median and selected kernel filtering; and image enhance- 
ment through histogram manipulation can be performed. Image galleries 
can be created, saved, and imported. Using a file preview function, a 
thumbnail view of up to 144 saved images can be provided. Optional fea- 
tures include quantification of x-ray data for each pixel in a map, digital 
line scan, and fast x-ray mapping. 



Palisade Corp., Newfield, NY, offers 
@RISK™ 3.5 risk analysis and mod- 
eling software for Excel 7, Windows 
95, and Windows NT 32-bit applica- 
tions. The software enables creation of 
large simulation models that may 
include thousands of uncertain factors, 
and tracks the effects of risk on thou- 
sands of results. Graphic overlays can 
be created in Excel format for results generated in different simulations, 
allowing users to compare trends in risk between simulations. 

Other features include new probability distribution functions, an improved 
Windows 95 interface, and the addition of risk analysis to spreadsheets with 
versions available for Microsoft Excel and Lotus® 1-2-3® for Windows. Monte 
Carlo simulation is used to analyze the risk in any spreadsheet model. The 
software requires a 386 or higher IBM-compatible PC with Windows 95, 
Wndows NT version 3.5 or higher, Excel 7.0, and 8 MB of RAM. The soft- 
ware is priced at $395; an upgrade from version 3.1 costs $99. 



For More Information Write In No. 702 


Extend™ for Power Macintosh 
modeling simulation soft- 
ware from Imagine That, San 
Jose, CA, enables modeling of 
scientific and engineering 
processes and systems, and 
simulates and validates ideas to 
resolve “what-if questions. 
Drag-and-drop model building; 
statistical and sensitivity analy- 
sis; animation; sounds; top- 
down, bottom-up hierarchy; 
control panel interface; and user-definable modeling constructs for build- 
ing libraries of blocks in any field are provided. 

Before implementing changes, users model the existing process in 
Extend, then experiment with various scenarios on the model of the 
process, rather than the actual process. An open architecture allows shar- 
ing of data between Extend and other applications. Models involving hun- 
dreds to thousands of algebraic and differential equations simultaneously 
can be simulated in real time. Pricing starts at $695. 

For More Information Write In No. 704 


For More Information Write In No. 703 


Intergraph Computer Systems, Huntsville, AL, has 
announced the TDZ-310, TDZ-410, and the TDZ-610 
3D graphics workstations incorporating RealiZim 3D 
graphics. The systems achieve 1.2-million lit, Z- 
buffered, Gouraud-shaded, 50-pixel 3D triangles per 
second. RenderGL is an lnteigraph-developed library 
of graphics extensions which work with the OpenGL 
graphics library to produce real-time, interactive 3D 
graphics. The Windows NT-based systems accelerate 
OpenGL, Heidi, and Direct3D graphics libraries and offer up to four 200-MHz 
Pentium Pro processors. 

The RealiZim graphics are offered in three models to enable system users to ren- 
der complex, realistic models and animation in true color at resolutions up to 1 
million, 1.3 million, or 2.5 million pixels. Optional hardware texture memory in 
4-, 8-, 16-, and 64-MB modules enables bitmaps to be applied to 3D surfaces. An 
optional geometry accelerator capable of up to 840 Mflops also is available. The 
systems can run CAD applications such as Pro/ENGINEER and animation pack- 
ages such as 3D Studio MAX and LightWave 3D. Pricing for the TDZ-310 with 
one 200-MHz Pentium Pro processor, RealiZim Z-10 graphics, 32 MB of RAM, 1 
GB hard disk, and the Windows NT operating system starts at $9995. 

For More Information Write In No. 705 
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Maxwell® SI Eminence: Software solutions for 
high-frequency and high-speed design. 



Analyze electromagnetic radiation from wireless communication systems, antenna/radar 
systems, MMICs, RF ICs, cables and loops, cabinets, apertures. 

Model critical path PCB emissions. Evaluate component level EMI and study shielding 
effectiveness to proactively design for EMC compliance. 


Design RF components anl 
digital and RF portions of 



systems. Evaluate the interaction between the 
mmunication systems. 


Don't miss the mark, contact Ansoft. 


Maxwell is a registered trademark of Ansoft Corporation 


A 

ANSOFT 


Ansoft Corporation 
Four Station Square. Suite 660 
Pittsburgh. PA 1 52 1 9-11 1 9 USA 
TEL (412) 261-3200 
FAX (412) 471 94 27 
Internet Slinfo@ansoft.com 
WWW http://www.ansoft.com 


For More Information Write In No. 652 


$ 


Graphics 


& Simulation 


SmartScene™ simulation interface from 
MultiGen, San Jose, CA, eliminates the key- 
board, mouse, trackball or other type of 
input device used to build 3D models and 
virtual environments. SmanScene users can 
pick up pre-rendered building blocks, 
stretch the objects to desired shapes and 
sizes, and place them in a virtual scene via the use of gloves equipped with 
sensors and a head-mounted display. Using immersive or non-immersive vir- 
tual reality, a 3D visual workspace is created. 

The two-handed glove interface enables positioning, scaling, and rotating to 
be performed simultaneously with natural hand gestures. Fingertip touch 
pads provide the functionality of two four-button mouses. A 3D model brows- 
er and widget toolset lie in the palm of the hand, allowing rapid search and 
selection of modeling elements. ModelTime automated behaviors enable 
models to be snapped together, replicated, and scaled in size. The software 
operates on Silicon Graphics Impact and Onyx workstations and is priced at 
$30,000. The gloves and head-mounted display cost $2000 and $7900, 
respectively. Other required equipment includes a video splitter that ranges in 
cost from $8000 to $19,000 and a tracker priced at $7050. 


Tanner Research, Pasadena, CA, offers 
Tanner Tools MCM Pro™ multi-chip 
module design software for 
schematic capture, simulation, layout, 
verification, and signal integrity 
analysis of MCMs. Features include 
automatic symbol creation for die ele- 
ments, and a place and route tool 
which automatically places the die 
footprints, displays the connectivity via a ratls nest, and provides auto-rout- 
ing of die and pad interconnects. 

A 3D finite element thermal analysis solution enables optimal chip loca- 
tion prior to routing. Time domain simulation using transmission lines and 
vias extracted from layout, and model from electromagnetic analysis pro- 
vide signal integrity analysis. IC backend tools perform design rule check- 
ing, netlist extraction, and layout versus schematic comparison. The pro- 
gram is available for PCs at a cost of $14,995; a Sun SPARCstation version 
also is available. 




For More Information Write In No. 706 


For More Information Write In No. 707 


CAS. CADE Version 1.3 object-ori- 
ented software application 
development platform from 
Matra Datavision, Andover, MA, 
provides users in civil engineering, 
earth sciences, robotics, and auto- 
motive areas with a series of 
reusable software components and 
predefined object libraries. 
Enhancements include increased 
development tool productivity, extended coverage by the object libraries, 
and availability of data management functions. 

New topology functions include local topological operations on shapes, 
creation of open solids, support of draft angles for faces, and a sewing algo- 
rithm for building a single topological entity from several shapes sharing 
common edges. Object libraries offer variational and parametric geometry 
and a new application prototyping tool provides testing of in-progress 
applications using a command interpreter, 3D viewer, and operational and 
geometric commands. The program runs on Windows NT, Windows 95, 
and UNIX workstations. 




AC Technology North America, 
Louisville, KY, has introduced C- 
MOLD 96.7 molding simulation 
software Enhancements include a 
Polymer Laboratory material data- 
base of more than 3400 thermoplas- 
tic resins with viscosity, thermal, and 
mechanical data; and the Rapid 
Designer suite of manufacturing 
process estimators for early-stage pan and mold design decision-making 
before an actual simulation is launched. A process window estimator 
determines both feasible and optimal me It -temperature and fill-time com- 
binations. 

The Microchip Encapsulation add-on incorporates pre-conditioning and 
wire-sweep analyses to enhance the accuracy of reactive molding analyses 
for microchip encapsulation applications. The program is available for 
Hewlett-Packard, Digital Equipment, Silicon Graphics, and SUN worksta- 
tions, as well as IBM-compatible PCs. The software also is available for 
Intel-based PCs running Windows NT. 


For More Information Write In No. 708 


For More Information Write In No. 709 



Version 2.5 of ENV1 image pro- 
cessing software from Research 
Systems, Boulder, CO, is an image 
processing application program for 
analyzing remote sensing data. It 
includes traditional image process- 
ing tools and RADAR, spectral 
analysis, and file handling tools for 
environmental remote sensing. The 
program can be used to visualize and analyze satellite or aircraft digital 
imagery, including Landsat, AV1RIS, and ERS-1. 

New features include state plane projections for GIS users, the ability to 
add customized annotation to images, input and output file formats, hyper- 
spectral processing techniques, and data fusion capability, which allows 
merging of data from different sources. ENV1 2.5 is available for Windows 
3.1, Windows 95, Windows NT, Macintosh, native Power Macintosh, 
UNIX, and Linux environments. Pricing for PC versions starts at $3350; 
workstation pricing starts at $5750. 


Microcal Software, Northampton, MA, has 
introduced Origin 4.1 technical graphics 
and data analysis software for Windows, 
which includes new ternary diagram and 
bubble charts, a new calibration template, 
improved Sigmoidal Fit and FFT smooth- 
ing, and development support for LabTalk 
script users. The program is available in 16- 
bit and 32-bit formats; the 16-bit format supports large amounts of data and 
graphs, while the 32-bit format supports unrestricted data size and an unlim- 
ited number of graphs. 

The data analysis and graphical presentation package allows users to enter, 
graph, analyze data, and present data in a variety of customizable visual graphs 
and plotting formats. A new calibration template allows engineers and techni- 
cians to directly obtain calibration curves from the instrumental data. Optional 
related products to enhance real-time data acquisition, 3D visualization, peak 
analysis, and other laboratory tasks are available. Origin 4.1 costs $495; 
$545 with the optional 3D & Contour Module. 



For More Information Write In No. 710 


For More Information Write In No. 711 
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FAST! 


Integrated's line of electromagnetic software, using the 
boundary element method (BEM) performs effortlessly...so you 
can analyze, customize and finalize, quickly and easily. You 
save time and money through: 


immediate productivity 
reduced prototyping costs 


accurate, efficient solutions 
expert technical support 


Integrateds BEM software provides accurate results 
and improves motor design cycle time without a com - 
plex FEM mesh. ” 

Mark R. Thomas, R&D Engineering Manager, 

Prestolite Electric Inc. 

We're on the cutting edge of CAE design and analysis, bringing 
you the most advanced electromagnetic software available 
anywhere. Our high powered, user-friendly software enables 
you to optimize your designs with incredible efficiency. 

We provide you with sample problems plus a database of 
solved industry-specific designs. Also, IGES or DXF geometry 
translators and parametric definitions accelerate the synthesis 
of your own solutions. 

" Integrated's software optimizes our high voltage 
accessory and insulator designs...reducing material 
cost and enhancing performance. ” 

Tom Bialek, Senior Product Development Engineer, 

Raychem Corporation 

Count on full technical support via phone, fax or e-mail, plus 
you receive regular software enhancements each year. 

Installation time and the "software learning curve" barely form 
a speed bump on the road to doing good work, fast with 
Integrated's software. Call today for a 30-day trial. 


Electromagnetic Applications: 

■ AC/DC motors 

■ switches & sensors 

■ low/high voltage systems 

■ magnetic systems 

■ actuators 

■ cables 

■ other systems 


Solution Capabilities: 

■ electromagnetic fields 

■ torque & force 

■ eddy currents & ohmic losses 

■ skin & proximity effects 

■ R, L, C, G & Zo 

■ temperature & heat flow 

■ trajectories 




INTEGRATED 

ENGINEERING SOFTWARE 

Phone: (204) 632-5636 Fax: (204) 633-7780 
e-mail: info@integrated.mb.ca 

For More Information Write In No. 607 


( Ik Electronic Components 
1 I * and Circuits 


Fast-Response Driver for a Magnetic Bearing or a dc Motor 

Features include efficiency and bidirectional current control from a single power supply. 

Goddard Space Flight Center, Greenbelt, Maryland 


A fast-response, bidirectional cur- 
rent-control circuit has been designed 
as a prototype of improved drive cir- 
cuits for inductive loads like magnetic 
bearings and dc motors. This circuit 
provides load current of the required 
magnitude in either polarity, as needed, 
from a single power supply of fixed 
polarity Unlike some older magnetic- 
bearing drive circuits, this circuit does 
not maintain load current at a constant 
high level in the absence of control dis- 
turbances; instead, it provides load cur- 
rent only when required to counteract 
control disturbances. Thus, the present 
circuit consumes less power during 
nominal operation. 

The figure is a simplified schematic 
diagram of the circuit. Bidirectionality of 
load current from a single power supply 
is achieved by use of an H-bridge, which 
comprises switching transistors Q1 
through Q4, diodes D1 through D4, and 


resistors RSI and RS2. The diodes help 
to commutate the inductive transients in 
the load current. The switching transis- 
tors are operated in a self-oscillating 
mode to achieve fast response and sta- 
bility of control while providing load cur- 
rent only as required according to the 
power-saving scheme described above. 

Each switching transistor is alternate- 
ly driven fully “on" and fully “off.” 
Resistors RSI and RS2 serve as cur- 
rent-sensing shunts; the voltages across 
these resistors are fed to the input ter- 
minals of differential amplifier IC1. The 
output of IC1 is a voltage proportional to 
the sum of currents in the two branches 
of the H-bridge and thus proportional (in 
both sign and magnitude) to the actual 
load current. This voltage is fed to one of 
the two input terminals of differential 
amplifier IC2, while a control voltage 
proportional to the commanded current 
is fed to the other input terminal of IC2. 


The output of IC2 is thus a voltage 
proportional to the difference between 
the commanded and actual load cur- 
rents; in other words, an error signal that 
can be used to adjust the load current. 
This error signal is fed to one of the input 
terminals of IC3, which is configured as 
a Schmitt trigger with a built-in hystere- 
sis. This hysteresis provides the mecha- 
nism for the self-oscillation, which pro- 
duces an oscillation of the load current 
around the commanded value. The 
amount of hysteresis and thus the fre- 
quency of this oscillation is chosen 
according to the amount of ripple cur- 
rent desired, the effective inductance of 
the load, and the power-supply voltage. 

The output of the Schmitt trigger is 
fed through inverters IC4 and IC5 to dri- 
vers for the switching transistors in the 
H-bridge. In the first half cycle of the 
oscillation, the input/output state of the 
Schmitt trigger and these inverters is 



An H-Bridge of Switching Transistors and Diodes commutates the load current. The circuit operates in a self-oscillation mode in which the 
polarity of switching in the H-bridge is repeatedly reversed to make the load current oscillate about a commanded value. 
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Precision Ball Bearing 
Screws 

Standard precision ball screws are 
available in wide range of models 3/8" to 3" 
in diameter. Lead accuracies of 0.0005". 
95% efficiency, controlled backlash, 
smooth operation. For instant information 
call our Tech Fax number 800-234-3369. 
Request document 321 or Catalog P-978. 

For More Information Write in No. 635 







For instant access to technical 
information 24 hours a day... every 
day, call our Tech Fax number 


Rapidtrak Linear Actuators 

A compact, self-contained self-supporting, 
modular designed, linear actuator. Strokes 
up to 22 feet. Speeds to more than 9 feet 
per second. Two profile sizes. Ball screw or 
belt-drive designs. AC, DC, air, hydraulic, 
servo, step motor drive capabilities. For 
instant information call our Tech Fax 
number 800-234-3369. 

Request document 431 or catalog P-958. 
For More Information Write in No. 639 


Ball Bearing Screws 

Standard ball bearing screws from Warner 
Electric are available in a wide range of 
models, features and options. From 3/8" 
to 3" diameters, dynamic load ratings to 
38,000 lbs., standard lengths to 12 feet. 
Zero backlash and bearing end journals 
are optional in all models. For instant 
information call our Tech Fax number 
800-234-3369. 

Request document 300 or catalog P-626. 

For More information Write in No. 636 




For More Information Write in No. 640 


WARNER ELECTRIC 


449 Gardner Street, South Beloit, IL 


Programmable Actuator 
Systems 

The Electrak 2000 actuator offers a wide 
choice of features; ball screws or acme 
screws in parallel or in-line configurations. 
Load rating to 2000 lbs. Repeatability to 
0.0005". Stroke lengths to 24". Speeds up 
to 20"/sec. Life to 50 million cycles. They 
are programmable and menu driven. 
Excellent for accurate and repeatable 
positioning. For instant information call 
our Tech Fax number 800-234-3369. 
Request document 425 or catalog P-1023. 





Linear Ball Bearings and 
Shafting 

Warner Electric now has a complete line of 
precision linear bearings and shafting to 
enhance the largest offering of linear 
motion products in the industry. For instant 
information call our Tech Fax number 
800-234-3369. 

Request document 502 or catalog P-1039. 

For More Information Write in No. 637 


Failsafe Brakes 

Warner Electric's electrically released, 
spring actuated failsafe brakes. Ideal for 
holding applications. Torque rating from 
1 .5 Ib.ft. to 200 Ib.ft. High torque, long life. 
For instant information call our Tech Fax 
number 800-234-3369. 

Request document 221 or catalog P-873. 

For More Information Write in No. 638 


Linear Actuator Systems 

Warner Electric's electromechanical linear 
actuator systems feature full range 
capacity from light load, mini-actuators to 
high performance models capable of 
handling loads up to 1000 lbs. with up to 
10 times more life than any actuator 
available before. For instant information 
call our Tech Fax number 800-234-3369. 
Request document 409 or catalog P-786. 

For More Information Write in No. 641 










such as to cause the switching transis- 
tors in the H-bridge to apply the power- 
supply voltage to the load in the appro- 
priate direction (e.g., by switching Q1 
and Q4 on while switching Q2 and Q3 
off) such that the load current builds up 
to a threshold value equal to the com- 
manded current plus the increment of 
current that corresponds to the hystere- 
sis of the Schmitt trigger. When this 
threshold is reached, the Schmitt trigger 
reverses its state and the circuit goes 


into the second half cycle of the oscilla- 
tion, in which the power-supply voltage 
is applied to the load in the opposite 
direction (e.g., by switching Q2 and Q3 
on while switching Q1 and Q4 off), so 
that the load ramps down a threshold 
value equal to the commanded value 
minus the hysteresis increment. The 
cycle then repeats. 

If the commanded current is changed, 
then the appropriate switching transis- 
tors are driven to apply the source volt- 


age in the appropriate direction until the 
actual load current reaches the new 
commanded current plus or minus the 
hysteresis increment. Thereafter, the cir- 
cuit oscillates about the new command- 
ed load current. 

This work was done by John 
Paulkovich and G. Ernest Rodriguez of 

Goddard Space Flight Center. For fur- 
ther information, write in 53 on the TSP 
Request Card. GSC-13717 


Synchronizing the CD4047B Monostable/Astable Multivibrator 

Two techniques provide for synchronization with external oscillators. 

Goddard Space Flight Center, Greenbelt, Maryland 


Two techniques for synchronizing the 
CD4047B integrated circuit with exter- 
nal oscillators have been devised. The 
CD4047B is a low-power complemen- 
tary-metal-oxide/semiconductor 
(CMOS) circuit that can be configured, 
via external connections, to operate as 
an astable or as a monostable multivi- 
brator. The two techniques apply to the 
astable mode of operation. 

The top part of the figure illustrates 
one of the techniques for synchroniza- 
tion. The signal from an external square- 
wave oscillator is coupled through differ- 
entiator C 1f and switching diode D1 
on the way to the CD4047B. To make 
synchronization possible, the external 
oscillator must oscillate at a frequency 
greater than the free-running frequency 
of oscillation of the CD4047B in the 
astable mode. When the external oscil- 
lator fails, the CD4047B reverts to the 
free-running frequency. 

The bottom part of the figure illus- 
trates the other technique for synchro- 
nization. This technique is suitable for 
use in conjunction with optional use of a 
divide-by-2 circuit that is part of the 
CD4047B. In this technique, the differ- 
entiator and switching diode of the pre- 
ceding technique are replaced with a dif- 
ferent diode. In this case, during syn- 
chronization, the external oscillator runs 
at twice the desired output frequency of 
the CD4047B and a D flip-flop that is 
part of the internal divide-by-2 circuit is 
triggered on the positive-going edges of 
the signal from the external oscillator. As 
before, the frequency of the external 
oscillator must exceed the free-running 
frequency (in this case, the free-running 
frequency before division by 2), and 
when the external oscillator fails, the cir- 
cuit reverts to the free-running frequency 
with output at the free-running frequen- 
cy divided by 2. 


This work was done by David Galosky 
and Steven Scruggs of Goddard 
Space Flight Center. For further infor- 


mation, write in 29 on the TSP Request 
Card. GSC-13630 


Positive 



Positive 



The Signal From an External Oscillator used to synchronize the CD4047B can be fed 
through either of two input circuits, depending on whether a divide-by-2 circuit inside the 
CD4047B is used. While running freely (that is, without external synchronization), the 
CD4047B generates square- wave oscillations at a frequency determined by external capaci- 
tor C 2 and resistor R 2 . C 2 must exceed 1 00 pF, while R 2 must be less than 1 0 k£2. 
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Introducing the latest generation of the Jandel software family 

Jandel Scientific Software announces a new generation of our product family - including many fast new 32-bit versions for Windows 95, 
NT and 3.1. Now, with OLE 2, you can use a Excel spreadsheet inside SigmaPlot and SigmaStat-or you can directly edit an embedded 
graph within Microsoft Word. Jandel Scientific - the leading family of scientific and engineering software since 1982. 



SCIENTIFIC GRAPHING 
FOR WMDOWS A MAONTOSH 


From nonlinear regressions 
to multiple axes per graph, 
more than 100,000 researchers 
depend on award-winning 
SigmaPlot's flexibility and power 
to analyze and graph their tech- 
nical data the way they need to. 

Write in No. 626 



ADVISORY STATISTICAL 
SOFTWARE 


Advises on the test to use, 
checks for violations in under- 
lying assumptions, runs the 
test, and explains the results. 
Handles messy data. Like hav- 
ing a professional statistical 
consultant at your fingertips. 

Write in No. 627 



IMAGE MEASUREMENT 

SigmaScan Pro 

IMAGE ANALYSIS 

Easy, accurate and low-cost. 
SigmaScan for manual image 
measurements or SigmaScan 
Pro for automated measure- 
ments, counting, and image 
analysis. 

Write in No. 628 



SigmaSuite 

INTEGRATED GRAPHING, 
STATISTICS A IMAGE 


MEASUREMENT 

The power of SigmaPlot, 
SigmaStat, and SigmaScan at 
a Suite price! Measure images, 
run statistics, and create graphs 
for seamless data sharing in 
all three products. 

Write in No. 629 



Sigma Gel 

GEL ANALYSIS SOFTWARE 


Gel analysis- spot, lane, molec- 
ular weight, and DNA-on your 
lab or office PC. Works with 
inexpensive hand or desktop 
TWAIN -compatible scanners 
and imaging devices. Quality 
and speed previously available 
only in higher priced systems. 


Write in No. 630 



AUTOMATED PEAK SEPARA- 


TION AND INTEGRATION 

Automatically smoothes, 
finds, separates, fits, and ana- 
lyzes up to 100 Spectroscopic, 
Chromatographic, and 
Electrophoretic peaks. 91 built- 
in nonlinear equations. Up to 
15 UDFs. Advanced baseline 
subtraction and much more... 

Write in No. 631 



AUTOMATED EQUATION 
DISCOVERY AND CURVE 
FITTING 

Both programs save you weeks 
of trial and error data fitting by 
searching through thousands 
(2D) or millions (3D) of equa- 
tions to find the perfect fit for 
your data. They even output 
test routine code for you! 

Write in No. 632 



Clearly and effectively graph 
your data using these easy-to- 
use templates. The author of 
The Visual Display of Quantitative 
Information designed this 
SigmaPlot add-in module. 


Write in No. 633 


Please ask about our consulting and training services 

TO GET IT CALL 1-800-4-JANDEL (i-eoo-452-6335) 

Visit our home page for the latest application briefs at: http://www.jandel.com 


KMI MOM MKNMADON PtEASI CAUL, MX 08 l-AfUUL: 

Jandel Scientific: 2591 Kemer Blvd, San Rafael CA 94901 415-453-6700 
Fax 415-453-7769 e-mail sales#jandd.com. Internet: http://www.jan- 
del.com In Europe: Jandd Scientific Schimmefbuschstrasse 25. 40699 
Eikrath. Germany 02104/9540 02104/95410 (FAX). 


International Dealers: Australia 61 2 9958 2688. Brazil 55 1 1 453 5588. Canada 519 767 
1 061. Chile 56 2 635 2422. Hong Kong/China 852 2739 2001. India 91 40 31 3368. Israel 972 3649 
0823. Japan 81 3 5689 8000. 81 3 3590 231 1. 81 3 3770 7600, Korea 822 886 3983. 822 703 
378 8. Malaysia 603 777 2597. Mexico 525 51 3 0399. 525 598 9252. South Africa 27 12 660 2884. 
Taiwan 886 2 705 1590. 886 2 788 6777. Denmark 45 46 15 4464. Switzerland 4 1 617 1216 16 
All company and/or product names arc trademarks of their respective companies. 

©1996 Jandel Corporation. 


Jandel 

tCItniMt 8 • F TV AIK 

ANTFA086 




Pulse Generator With Expanded Ranges of Adjustability 

Adjustments are made by setting potentiometers and without switching capacitors. 

Goddard Space Flight Center, Greenbelt, Maryland 


A pulse generator has been developed 
to overcome some of the limitations of a 
commercial general-purpose laboratory 
pulse generator. This pulse generator is 
designed to supply short-rise-time and 
short-fall-time pulses simultaneously to a 
continuous load and to high-current 
power metal oxide/semiconductor field- 
effect transistors (MOSFETs) that have 
capacitive input impedances. Like the 
commercial unit, this pulse generator is 
also suitable for use as a laboratory 


instrument that provides periodic wave- 
forms of adjustable repetition frequency, 
adjustable pulse duration, and adjustable 
amplitude with minimal output waveform 
jitter at low frequencies. 

In the commercial unit, the frequencies 
and durations of pulses are adjusted by 
varying settings of potentiometers within 
frequency and duration ranges that are 
selected by switching capacitors of vari- 
ous values into and out of a timing cir- 
cuit. The frequency- and duration-range 


switches are interlocked at coincident 
settings in a manner that is dictated by 
the fundamental limitations of the timing 
circuit and that imposes limits on the 
ranges of attainable combinations of fre- 
quency and duration settings. 

The present pulse generator operates 
similarly, but the limits are less severe. 
Moreover, this pulse generator covers 
much wider frequency and duration 
ranges via potentiometer settings alone, 
without switching of capacitors; for 



Pulse-repetition frequency: adjustable from 14.7 Hz to 167 kHz 

Pulse duration, adjustable from 2 ps to 68 ms, with duty cycle from 20 to 80% at 100 kHz and with a nearly infinite duty cycle at low frequencies 
Pulse amplitude: adjustable from 5 to 17 V 


This Pulse Generator Is Adjustable, via potentiometer settings, over a relative-frequency range of more than 10,000:1, with no interaction 
between pulse-frequency and pulse-duration adjustments. 
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example, it can be set to pulse periods 
from 6 ps to 68 ms (pulse-repetition fre- 
quencies from 167 kHz to 14.7 Hz) and 
pulse durations from 2 ps to 68 ms, all 
with a single timing capacitance value, 
whereas it takes five switched-capacitor 
frequency settings and five switched- 
capacitor duration settings to cover the 
same ranges in the commercial unit. 

The pulse generator is based on one of 
the versions of a popular integrated-cir- 
cuit timer that is commonly denoted in 
the industry as “555" with various letter 
prefixes and suffixes. The design of the 
555 timer, however, limits the magnitude 
of the timing-capacitor discharge current 
through an internal discharge transistor. 
In addition, one must limit the power dis- 
sipated within the timer circuit. For a 
complex of reasons that cannot be 
explained in the space available for this 
article, these limits on current and power 
give rise to similar frequency- and dura- 
tion-range limitations described above 
for the commercial unit. 

The present pulse generator is de- 
signed to circumvent these inherent 
discharge current and power limits. 
This circuit (see figure) contains two 
LM555CN or LMC555CN timers; one of 
them functions as an astable oscillator, 
the other as a variable-pulse-duration 
one-shot. A separate 2N2907A pnp 
transistor is connected to each timer to 
discharge the corresponding timing 
capacitor, instead of using the discharge 
transistor within the timer. This modifi- 
cation circumvents the discharge-cur- 
rent limit. Furthermore, because the 
external transistor also diverts the con- 
stant-load component of the current 
through the charging resistors away 
from the internal discharge transistor, 
this modification also reduces the power 
dissipated in the timer. The 2N3763 tran- 
sistor prevents further charging and dis- 
charge of the one-shot timing capacitor 
until the proper time to prevent interac- 
tion between the pulse-frequency and 
pulse-duration adjustments and to elimi- 
nate an instability, also present in the 
commercial unit, where the output fre- 
quency suddenly halves while attempt- 
ing to establish a relatively high duty 
cycle. The 2N4351 insulated-gate FET 
isolates the one-shot output from the 
TSC428 dual-MOSFET driver to mini- 
mize output waveform jitter and also 
acts as a step-down voltage-level shifter 
to meet the specified safe operating limit 
of the MOSFET-driver input. 

Overcoming the current and power 
limits makes it possible to use discharge 
and timing resistances much lower, and 
capacitances much higher, than those 
recommended in the 555-timer literature 
for the desired pulse frequencies and 
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durations. Because the timing capacitors 
are now discharged much more rapidly, 
output pulse durations as short as 2 ps, 
much higher frequencies, and a broader 
frequency range can be obtained with 
only one timing capacitance value. 


A simple magnetic probe exploits the 
magnetostrictive effect to take noncon- 
tact measurements indicative of stress 
on a turbine blade, impeller, or other part 
of a rotor in a rotary machine. A typical 
older stress sensor (e.g., an electrical- 
resistance strain gauge) is mounted on 
the part of interest, and either a radio 
transmitter powered by a battery or a 
combination of wires and sliprings must 
be used to transmit the measurement 
signal from the moving sensor to signal- 
processing circuitry outside the station- 
ary machine housing. The present mag- 
netic-probe technique can be imple- 
mented with smaller, more reliable, and 
cheaper equipment; in particular, it elim- 
inates the need for radio transmitters 
and sliprings. 

The probe is only 3/8 in. (9.5 mm) in 
diameter. It contains two permanent 
magnets and a pickup coil. As shown in 
the figure, the probe is positioned near 


This work was done by George J. 
Stahl of Goddard Space Flight Center. 

For further information, write in 50 on 
the TSP Request Card. GSC- 13650 


the circular trajectory of the part of inter- 
est. The surface of the part of interest is 
covered with a lightweight film of mag- 
netostrictive material only 0.001 in. 
(0.025 mm) thick. 

The stress on the part of interest 
alters the magnetic properties of the film 
and thus alters the magnetic field that 
results from the interaction between the 
permanent magnets and the magne- 
tostrictive material. The net effect of the 
alteration is a variation in the amplitude 
of the magnetic-field variation sensed 
by the probe. 

This work was done by Sarkis 
Barkhoudarian of Rockwell International 
Corp. for Lewis Research Center No 

further documentation is available. 

Inquiries concerning rights for the 
commercial use of this invention should 
be addressed to the Patent Counsel, 
Lewis Research Center; (216) 433-2320. 
Refer to LEW-15721. 
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TYPICAL PLOT OF MEASUREMENTS 


The Magnetic Pickup Coil emits changing signals as stress changes the magnetic proper- 
ties of a magnetostrictive film on the rotor. 


Noncontact Measurement of 
Stress on a Rotary Machine Part 

A magnetic probe transduces stress via the 
magnetostrictive effect. 

Lewis Research Center, Cleveland, Ohio 
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Rechargeable Lithium-Ion Cells Containing 
Mg 2 Si Anodes 

Test data indicate retention of substantial capacity after 70 
charge/discharge cycles. 

NASA's Jet Propulsion Laboratory, Pasadena, California 


Ambient-temperature rechargeable 
lithium-ion electrochemical cells contain- 
ing Mg 2 Si anodes are undergoing devel- 
opment. Mg 2 Si is a commercially avail- 
able compound into which lithium can 
be intercalated. In comparison with lithi- 
um itself and with carbon-based lithium- 
intercalation materials that have been 
tried thus far, Mg 2 Si as the anode mate- 
rial offers potential advantages of greater 
safety and longer cycle life. 

The charge/discharge cycle lives of 
cells containing lithium anodes tend to 
be terminated prematurely by short-cir- 
cuiting caused by the growth and pene- 
tration of lithium dendrites through the 
anode/cathode separators. The approach 
taken in recent developments (including 
the present development) to solve the 
safety and cycle-life problems has 
been to use lithium alloys and other 
lithium-intercalation materials that ex- 
hibit lithium activities lower than that of 
pure lithium. 

Carbon-based materials have been 
investigated for use as lithium-intercala- 
tion anode materials because of their 
low equivalent weights, low voltages 
versus lithium, and chemical stability 
in the presence of various electrolytes. 
However, the carbon-based materials 
have exhibited various deficiencies: For 
example, graphite (which has twice the 
lithium capacity of coke) is vulnerable to 
short-circuiting by dendrites during 
charging because its potential is too 
close to that of elemental lithium. More- 
over, development problems are com- 
plicated by the fact that the electro- 
chemical properties of carbon-based 
materials depend strongly on which 
electrolytes are used. 


Mg 2 Si was selected as a candidate 
lithium-intercalation anode material be- 
cause its electrochemical behavior is 


similar to that of carbon-based materials 
in some ways, yet advantageously dif- 
ferent in other ways. The open-circuit 
potential of Li x Mg 2 Si versus Li is greater 
than that of graphite. The intercalation 
of Li in Mg 2 Si is highly reversible. 

An experimental cell containing a 
Mg 2 Si anode and a UCo0 2 cathode was 
built and tested. In addition to yielding 


the capacity-vs.-cycle-life data present- 
ed in the figure, the tests showed that 
the cell exhibited a high degree of lithium 


reversibility, two major voltage plateaus, 
and specific capacity and potential sim- 
ilar to that of graphite. 

This work was done by Chen-Kuo 
Huang, Subbarao Surampudi, and 
Gerald Halpert of Caltech for NASA’s 
Jet Propulsion Laboratory For fur- 
ther information, write in 95 on the TSP 
Request Card. NPO- 19561 



Cycle Number 


Discharge Capacities were measured during 70 charge/discharge cycles of a Mg 2 Si- 
anode/electrolyte/UCo0 2 -cathode cell at a current density of 0.362 mA/cm 2 . 


A Current-Control Circuit for an Inductive Load 

Lyndon B. Johnson Space Center, Houston, Texas 


A circuit that drives an inductive load 
includes a functional block that samples 
the load current and produces a dc volt- 
age proportional to the sampled current. 
This voltage is compared to a command 
voltage and any error (difference be- 
tween them) is integrated and converted 


to a voltage pulse train. The pulse train 
serves as input to a field-effect transistor 
that switches power to the load. The fre- 
quency of the pulse train is made as high 
as practical to minimize the size and 
weight of components needed to filter 
out electromagnetic interference. 


This work was done by Carlisle 
Dolland of Allied Signal, Inc., for 

Johnson Space Center For further 
information, write in 44 on the TSP 
Request Card. MSC-22507 
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Electronic Systems 


Performance-Seeking Control System for Aircraft 

Fuel efficiency, thrust, and other measures of performance are enhanced. 

Dryden Flight Research Center, Edwards, California 


Flight tests have been conducted on 
the NASA F-15 research aircraft equip- 
ped with a prototype performance-seek- 


ing control (PSC) system to demonstrate 
that optimal-control technology can be 
applied to an integrated airframe/propul- 


sion system of an aircraft to improve the 
total performance of the aircraft. Further 
development of this technology can be 



Figure 1 . The NASA F-1 5 Research Aircraft is a high-speed, high-performance airplane that contains a highly integrated digital electronic con- 
trol (HI DEC) system. 



Figure 2. Performance-Seeking Control involves estimation, modeling, and optimization processes, which are implemented in the HIDEC sys- 
tem by the PSC algorithm. 
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expected to prove beneficial in both 
civil and military aircraft by maximiz- 
ing fuel efficiencies, maximizing thrusts, 
or prolonging the operational lives 
of engines. 

The prototype PSC system resides in 
the digital electronic flight-control system 
of the NASA F-15 research aircraft (see 
Figure 1), which is a high-performance 
airplane capable of speeds in excess of 
mach 2. The F-15 is powered by two 
FI 00-derivative (PW1128) afterburning 
turbofan engines. The PSC system exe- 
cutes adaptive, model-based control 
algorithms formulated to optimize the 
quasi-steady-state performance of the 
F-15 propulsion system. The PSC sys- 
tem can function in any of three opti- 
mization modes: 

• Minimum fuel flow at constant thrust, 

• Minimum turbine temperature at con- 
stant thrust, and 

• Maximum thrust at maximum dry and 

full afterburner throttle settings. 

The PSC algorithm implements esti- 
mation, modeling, and optimization 
processes (see Figure 2). The estimation 
process involves a Kalman-filter estima- 
tion of five component deviation para- 


meters designed to account for the 
off-nominal behavior of the engine 
during flight. The estimated compo- 
nent deviation parameters are used 
to update the compact engine model 
(CEM) (a mathematical model of 
engine and inlet flow conditions in 
response to control inputs) to reflect 
actual engine operation, which can 
vary from engine to engine; this is 
the adaptive feature of PSC. The 
modeling process starts with the 
CEM to estimate unmeasured engine 
outputs required to obtain an opti- 
mal solution. The CEM is then aug- 
mented with models of the inlet, noz- 
zle, and horizontal tail to formulate a 
model of the complete aircraft. Flight 
measurements are used to look up 
model data and as direct inputs to 
the Kalman filter and the CEM. The 
optimization process then analyzes 
the augmented model (for one of the 
three modes of operation) and pro- 
duces a set of optimal variables, 
which are sent to the inlet and en- 
gine controllers. 

The flight tests were conducted at both 
subsonic and supersonic speeds. The 


results of the flight tests indicate that 
substantial benefits were obtained from 
the F-15 PSC algorithm. In the maxi- 
mum-thrust mode, thrust levels were 
observed to increase as much as 15 
percent at subsonic and 10 percent at 
supersonic speeds. In the minimum- 
turbine-inlet-temperature mode, tem- 
peratures were observed to be reduced 
by as much as 100 °F (56 °C) at high 
altitudes. In the minimum-fuel-flow 
mode, fuel-consumption rates were 
found to be reduced by as much as 2 
percent in subsonic and 10 percent in 
supersonic flight. On the basis of 
these results, it appears that the initial 
objectives in developing PSC technol- 
ogy have been achieved and that PSC 
technology can provide significant 
benefits for the next generation of 
fighter airplanes or any other aircraft 
in which there is a high degree of inte- 
gration between the airframe and the 
propulsion system. 

This work was done by G. B. Giiyard 
and John S. Orme of Dryden Flight 
Research Center For further informa- 
tion , write in 77 on the TSP Request 
Card DRC-95-16 


Generating Widerange Linear Frequency Sweeps 

Sweeps at optical, microwave, and lower radio frequencies can be linearized. 
NASA’s Jet Propulsion Laboratory, Pasadena, California 


A photonic/electronic apparatus has 
been devised for generating optical sig- 
nals and/or electrical signals at mi- 
crowave or longer wavelengths, with fre- 
quencies that are precisely linear func- 
tions of time over wide frequency 
ranges. The apparatus (see figure) is a 
prototype of signal generators that 
would produce the ultralinear, wideband 
swept-frequency signals that are need- 
ed for high performance in such applica- 
tions as chirp radar and querying of mul- 
tiple fiber-optic-coupled sensors. 

In this apparatus, the frequency sweep 
rate of a radio-frequency sweep genera- 
tor (a voltage-controlled oscillator con- 
trolled by a ramp signal) and a long fiber- 
optic delay line are used to generate 
another signal with a fixed low frequency 
that is directly related to the sweep rate 
and that can be locked to a stable, fixed- 
frequency reference. The swept-radio- 
frequency signal is amplitude-modulated 
onto an optical carrier generated by a 
laser, and the resulting optical signal is 
coupled into the near end of the fiber- 
optic delay line. The optical signal travels 
to the far end of the delay line, where it is 
reflected. Upon returning to the near end, 


the delayed (output) optical signal is cou- 
pled into a photodiode along with the 
nondelayed (input) optical signal. 


The difference between the phases of 
the amplitude modulation on the input 
and output signals changes at a rate co= 



The Frequency-Sweep Rate Is Stabilized by using the fiber-optic delay line to convert the 
sweep rate to frequency co and locking cof to the stable frequency reference. 
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at, where a is the frequency-sweep rate 
and r is the delay. Therefore, the mixing 
of the input and output modulation sig- 
nal in the photodiode introduces a com- 
ponent at a frequency of (d into the pho- 
todiode output current. This frequency 
is forced to be constant by phase-lock- 
ing it to the stable frequency reference. 
Then provided that the delay remains 
constant, the sweep rate is also forced to 
remain constant; in other words, the fre- 
quency sweep is forced to be linear. 

The phase lock needed to stabilize (d 
and a is accomplished as follows: The 


High-Resolution- 
Radar and Power- 
Transmission 
System 

NASA’s Jet Propulsion 
Laboratory, Pasadena, 
California 

A proposed millimeter-wave radio 
system would provide high-resolu- 
tion-radar for detecting debris as 
small as 1 mm orbiting the Earth and 
for mapping asteroids out to dis- 
tances of Mars' closest approach. It 
would also provide a concentrated, 
sharply aimed beam for wireless 
transmission of propulsion power to 
place a 30-kg satellite in low orbit 
around the Earth or to a rectenna- 
equipped LEO spacecraft for battery 
recharging or supplementary dc 
power. The system would include a 
phased array of 3,000 dish antennas 
of 9-m diameter mounted on the 
ground. The transmitting equipment 
at each antenna would include a 
gyrotron operating at a peak power of 
1 MW, average power of 1 0 kW, and 
carrier frequency of 245 GHz. The 
signals at the various antennas would 
be phase-locked via quasi-optical 
circulators. The receiver at each 
antenna would be cooled to a tem- 
perature of 200 K. The transmitter 
and receiver at each antenna would 
be diplexed by use of a flip mirror. 

This work was done by Richard M. 
Dickinson of Caltech for NASA’s Jet 
Propulsion Laboratory For further 
information, write in 9 on the TSP 
Request Card. 

NPO-19791 


(//-frequency component of the photo- 
diode output is mixed with the signal 
from the stable frequency reference. 
The mixer output constitutes an error 
signal, which is added to the ramp sig- 
nal to correct the sweep rate a. The 
correction of a is accompanied by a pro- 
portional correction in of and thus clo- 
sure of the phase-lock loop. 

This work was done by George F. 
Lutes of Caltech for NASA’s Jet 
Propulsion Laboratory. For further 
information, write in 16 on the TSP 
Request Card. 


In accordance with Public Law 96- 
517, the contractor has elected to retain 
title to this invention. Inquiries concerning 
rights for its commercial use should be 
addressed to: 

Larry Gilbert, Director 
Technology Transfer 
California Institute of Technology 
Mail Code 315 - 6 
Pasadena, CA 91 125 
(818) 395-3288 

Refer to NPO- 19722, volume and num- 
ber of this NASA Tech Briefs issue, and 
the page number. 
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Aircraft Maneuver-Envelope Warning System 

A pilot obtains a rapid update on parameters relative to operational limits. 
Ames Research Center, Moffett Field, California 


An analog/digital electronic sensor- 
and-display system informs an aircraft 
pilot of the degree to which the aircraft is 


approaching or exceeding the opera- 
tional limits. Such limits in combination 
(including, for example, the maximum 


Light-Emitting Diodes 



Forward 



SENSOR-AND-DISPLAY SYSTEM 


A String of Colored Lights serves as an intuitive, easy-to-read indicator of the status of an 
aircraft relative to its maneuver envelope. Because of the arrangement of colors, the pilot can 
read the display with peripheral vision while attending to other things. 



allowable sideslip and the maximum 
allowable vertical acceleration or load for 
a given forward speed) are denoted col- 
lectively as the maneuver envelope of 
the aircraft. With the help of the present 
display system, a pilot is relieved of 
some of the burden of repeatedly inter- 
preting the complex of readings of such 
instruments as the airspeed indicator, 
vertical-acceleration meter, and engine 
gauges to determine whether the aircraft 
remains within operational limits. In- 
stead, the display system provides an 
easily and rapidly readable summary 
indication of status of the aircraft. 

The display consists of a horizontal 
row of colored lights over the aircraft 
instrument panel (see figure). Green 
lights in the center indicate that the air- 
craft is operating within the maneuver 
envelope. The green lights are flanked 
by yellow lights, which indicate the air- 
craft is approaching the limits of the 
envelope. At the outermost edges are 
red lights, which indicate that the aircraft 
is exceeding the limits. 

The analog outputs of air-data sensors 
and a vertical accelerometer are digitized 
and fed to a random-access memory 
(RAM) in a computer. The sensors re- 
peatedly update the RAM with fresh 
data. The central processing unit (CPU) 
in the computer compares the sensed 
forward speed, sideslip speed, and verti- 
cal acceleration with corresponding 
maneuver-envelope values. The software 
and the maneuver-envelope data need- 
ed for these computations are stored in 
a read-only memory. The digital output of 
the CPU is converted to an analog volt- 
age indicative of the status of the sensed 
operating parameters relative to opera- 
tional limits. This voltage controls the 
display of colored lights. Optionally, on 
its way to the display circuit, this voltage 
can be fed through a filter to prevent the 
display from changing too rapidly for the 
pilot to read. 

This work was done by Courtland C. 
Bivens, Joel M. Rosado, and Burnett 
Lee of Ames Research Center. For 

further information, write in 84 on the 
TSP Request Card. 

This invention has been patented by 
NASA (U.S. Patent No. 5,359,326). 
Inquiries concerning nonexclusive or 
exclusive license for its commercial 
development should be addressed to 
the Patent Counsel, Ames Research 
Center; (415) 604-5104. Refer to ARC- 
13375. 
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^^^arnoff’s new Infrared Engine uses our full television resolution 640 x 480 
pixel Platinum Silicide (PtSi), 3-5 micron, monolithic MOS IRFPA. The 
IRFPA is cooled by a closed cycle, integral Stirling 
cooler. The system includes a pre-corrected RSI 70 
output that can be integrated into your own 
electronics and placed in your application specific 
housing. Application areas are gyro-stabilized gim- 
bals for air to air and air to ground targeting and 
ground based vehicle observation platforms. 


Sarnoff has been a world leader 
in electronic imaging for the past 50 years . 
Challenge us with your problems ... 
ive provide you with solutions. 

Sarnoff 

For more information and pricing, contact: 

Business Development 

David Sarnoff Research Center Subsidiary of SRI International 
CN 5300 Princeton, NJ 08543 

Telephone: 609/7 34-2553 Facsimile: 609/7 34-2992 Internet: www.sarnoff.com 

The David Sarnoff Research Center reserves the right to change these specifications without nonce. 

'^Copyright 19% David Sarnoff Research t enter All Righr* Reserved. 


Features 

• 640 X 480 pixel PtSi FPA 

• No blooming, no lag, no transfer smear 

• 6 minute cool down at 25°C 

• Total Weight 2.6 lbs 

• Temperature — 30°C to 60°C operating 

— 40 °C to 70°C storage 

• Commandable Integration time (63 us to 33ms) 

Dimensions (mm) 

• Camera head: 82.0 (H) X 60.0 (W) X 146.0 (L) 

• Electronics Box: 23.88(H) X 89.0 (W) X 1 14.3 (L) 

Options 

• 12 bit video processor 

• Frame Rate to lKHz 

• CC1R 

• Customized Systems 


For More Information Write In No. 655 
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Micromachined Electrostatic Charged-Particle 
Energy Filters 

Arrays of these devices would perform equivalently to larger, heavier electrostatic lenses. 
NASA’s Jet Propulsion Laboratory, Pasadena, California 


Micromachined electrostatic lenses of 
a type called “Bessel boxes" are being 
developed for use in compact, light- 


weight instruments for measuring the 
kinetic energies of electrically charged 
particles traveling in laboratory or outer- 



Figure 1 . A Bessel Box is an electrostatic lens that can be used, in conjunction with a suit- 


able detector, as an electrostatic analyzer (that is, as an electrostatic energy filter). 


space vacuums. A planar nxn array of 
these devices could provide an accep- 
tance area and thus a signal level equal 
to that of a conventional single-aperture 
electrostatic lens. However, because of 
the miniaturization of the devices, the 
weight and thickness of the array would 
be only about 1/n those of the conven- 
tional electrostatic lens. 

A Bessel box according to the origi- 
nal and basic concept (see Figure 1) 
includes a cylindrical metal can with 
holes in the end caps that are electri- 
cally insulated from the cylindrical side 
of the can. The straight axial path 
through the end holes and the center 
of the can is blocked by a beam stop — 
a small obstacle placed in the center. 
DC voltages are applied between the 
end caps and the cylindrical side to 
create an electrostatic potential barrier 
that defines the low-energy cutoff for 
the energy-filtering function in the cen- 
ter of the device: charged particles that 
enter the can through the hole at one 



Figure 2. This Linear Array of Micromachined Bessel Boxes is an experimental version and prototype for development of much larger arrays. 
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On your mark, Get set, Go! 

Laser Marking— Fast, Easy and Affordable 






T7k‘ main photo shows an electronic oscillator chip 
being marked by a Synrad 25W C0 2 laser The chip ts 
on a continuous production line traveling at 5' per 
second Synod's SH Series Marking Head is used to 
control the laser beam to write three lines of product 
code (30 characters ) in only 0.2 seconds 


Inset: Comparison of print quality on ink-marked 
(lower) and laser-marked (upper) chips 


L aser marks are instant and 
permanent— a dramatic 
improvement over the messy and 
hazardous dyes used by inkjet printers. 
Lasers also produce more readable text and 
higher definition graphics on a wider variety 
of materials— in less time and with greater 
readability. As a laser is a non-contact tool, 
it provides the ability to write on delicate or 
difficult areas and eliminates the tool wear 
associated with mechanical scribers. 


Designed To Integrate With 
Your PC (prices from $20K) 

Our low-cost, high-performance 
components are designed to integrate with 
your PC and existing graphics programs. 
Ideal for production lines, job shops or 
one-off custom projects-mark products 
stationary or while moving at high speeds. 
Write logos, alphanumerics or bar codes— 
a different mark every time if you want. 
Change applications simply by opening a 
new computer file. 


Lasers offer considerable 
advantages over other 
marking technologies. . . 
and now Synrad’s made 
them very affordable and 
easy to use. 


Assembling Your 
System Is Easy 

Use our SH Series Marking Head in 
combination with our sealed C0 2 laser 
(with lifetimes in excess of 20,000 hours) 
for plastics, ceramics, wood, paper, rubber 
or glass— or a YAG laser for metalworking. 
Our range of Mounting Platforms makes it 
simple to configure a system to your own 
requirements. Select the right software for 
your application, switch on your computer— 
and stan marking. 

For more information on how laser 
marking can work for you call SYNRAD at 
1-800-SYNRAD1. Or use our Applications 
Center to test your own marking application. 


SYNRAD 


6500 Harbour Heights Parkway 
Mukikeo.WA 98275 
(206) 483-6100 • Fax (206) 485-4882 
E-mail, synrad@synrad.com 

Web site: www.synrad.com 
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end must possess enough kinetic energy 
to surmount this barrier, or else they can- 
not reach the exit hole at the other end. 

The central beam stop establishes the 
high-energy cutoff of the energy-filtering 
function by virtue of the tendency of 
higher-energy particles to travel in more 
nearly straight lines. The electrostatic 
field from the applied voltages does not 
deflect the high-energy particles enough 
to bend their trajectories sufficiently 
around the beam stop to enable them to 
reach the exit hole. The band-pass ener- 
gy (E p ) of the filter is centered just above 
the potential barrier (\Z P ). The energy res- 
olution (A £) of the filter is a function of 
the dimensions of the can and is propor- 
tional to the difference, AV, between the 
voltage applied to the side and the volt- 
age applied to the end caps. A typical 
Bessel box according to the original 
concept has a length of 10 cm and a 
diameter of 5 cm. 


Figure 2 shows an experimental linear 
array of four micromachined Bessel 
boxes with rectangular, line-focus geo- 
metry instead of the cylindrical, point- 
focus geometry described above. The ar- 
ray was assembled as a stack of seven 
micromachined silicon wafers that were 
aligned within a few micrometers and 
bonded together. The choice of rectan- 
gular geometry was necessitated by the 
choice of micromachining technique and 
material; namely, anisotropic etching of 
<110>-oriented silicon crystal wafers 
with a KOH solution, using etching 
masks made of thermally grown Si0 2 . 

The electrodes were deposited by elec- 
tron-beam evaporation of Ti, Pt, and Au. 
The distances between electrodes are 
maintained by silicon spacers, covered 
with thermally grown Si0 2 1 pm thick. 

The performance of the array was test- 
ed in preliminary experiments, using 
Auger electrons from graphite and cop- 


per targets. The data from these experi- 
ments were found to agree well with 
those from computer simulations. 

This work was done by Roland E. 
Stalder, Thomas R. VanZandt, Michael H. 
Hecht, and Frank J. Grunthaner of 
Caltech for NASA’s Jet Propulsion 
Laboratory. For further information, 
write in 10 on the TSP Request Card. 

In accordance with Public Law 96- 
517, the contractor has elected to retain 
title to this invention. Inquiries concern- 
ing rights for its commercial use should 
be addressed to: 

William T. Callaghan, Manager 
Technology Commercialization 
J PL-301 -350 
4800 Oak Grove Drive 
Pasadena, CA 91 109 
Refer to NPO- 19365, volume and num- 
ber of this NASA Tech Briefs issue, and 
the page number. 


Measuring Heat Flux via a Transparent/Opaque 
Surface Layer 

Heat flux is measured radiatively, from a distance. 

Lewis Research Center, Cleveland, Ohio 


A technique for noncontact mea- 
surement of the flux of heat through a 
test surface incorporates elements of 
both (1) the basic contact-type heat- 
flux-measurement concept and (2) the 
basic spectral radiative temperature- 
measurement concept. The technique 
also exploits the unique optical proper- 
ties of a layer of material that is applied 
to the test surface for the purpose of 
this measurement. 

As in a contact-type measurement, 
the heat flux through the test surface is 
computed as the heat flux through a 
layer of material, one of the surfaces of 
which is in contact with the test surface. 
In Figure 1 , the test surface is in contact 
with surface 2. The equation for this 
measurement is q = K(T 2 -F)/t, where q 
is the rate of flow of thermal energy per 
unit area conducted through the layer 
from surface 2 to surface 1 , vis the ther- 
mal conductivity of the layer, t is the 
thickness of the layer, and T 2 and F are 
the temperatures of surfaces 2 and 1 , 
respectively. In a contact-type mea- 
surement, T 2 and F would be mea- 
sured with thermocouples; in the pre- 
sent technique, T 2 and F are measured 
radiatively as explained below. 

Ideally, the material chosen for the ap- 
plied layer would be (1) totally opaque 


and highly emissive in a range of wave- 
lengths that would be used for spectral 
radiative measurement of F and (2) 
totally transparent and nonemissive in 
another range of wavelengths that 
would be used for spectral radiative 
measurement of T 2 . Thus, the thermal 


radiation from the two surfaces as 
viewed from a distance would be segre- 
gated into distinct spectral regions. 
Then T 2 and F could be measured indi- 
vidually by use of a multiwavelength 
pyrometer, taking advantage of the 
spectral selectivity of this instrument 



known thickness and thermal conductivity of the layer of material in contact with the test 
surface. F and T 2 are measured by multiwavelength pyrometry. 
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to distinguish between the T 2 and T, 
components of the spectrum. 

In an initial experiment to demon- 
strate the technique, sapphire was 
chosen as the surface material be- 
cause its spectral transmissivity and 
spectral emissivity approximate those 


- Transmissivity Measured at 

Room Temperature 
Emissivity Measured at 950 K 



Figure 2. The Measured Spectral Emis- 
sivity and Transmissivity of an 8-mm-thick 
piece of sapphire used in an initial experi- 
ment approximate the ideal spectral char- 
acteristics needed in this technique. 


of the ideal. At wavelengths < 4 pm, it 
exhibits high transmissivity and low 
emissivity, while at wavelengths > 6 
pm, it exhibits high emissivity and low 
transmissivity (see Figure 2). Thus, a 
multiwavelength pyrometer observing 
at wavelengths < 4 pm or > 6 pm can 
measure T 2 , or T u respectively. 

In the ideal case, the emissivity and 
transmissivity would be independent of 
temperature. For a first approximation 
and simplicity one can assume this to 
be the case. However, in reality, the 
emissivity and transmissivity do vary 
with temperature, and this variation is a 
complication that one must address in 
future efforts to increase accuracy. 

This work was done by Daniel Ng 
and Charles M. Spuckler of Lewis 
Research Center. No further docu- 
mentation is available . 

Inquiries concerning rights for the 
commercial use of this invention should 
be addressed to the Patent Counsel, 
Lewis Research Center; (216) 433-2320. 
Refer to LEW- 16000. 



Your brother-in-law 
isn’t the only 
continuous sponge 
on the planet 

If you’re looking for high-tech answers to your polymer seal and 
gasket challenges, look to Lauren. Our continuous sponge profile 
and sheet extrusions of fluoroelastomers, fluorosilicones and 
silicones deliver the superior sealing characteristics of space-age 
polymers for a fraction of the cost of their solid seal and gasket 
counterparts. Why take a bath on your next project, when a little 
sponge from Lauren will do just fine. Call us today for details. Ask 
for a free copy of our latest video and new Designer’s Guide. 
LAUREN • 2228 Reiser Ave., S.E. • New Philadelphia, Ohio 
44663 • 800 - 683-0676 • 330 - 339-3373 • Fax: 330 - 339-7166 
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Particle-Tracking Velocimetry With Fuzzy Logic 

Fuzzy logic is well-suited to tracking particle images according to loosely defined rules. 
Lewis Research Center, Cleveland, Ohio 


Fuzzy logic provides the mathematical 
basis for a computationally robust and 
economical method of particle-tracking 
velocimetry (PTV). Particle-tracking vel- 


ocimetry is closely related to other 
velocimetric methods denoted by simi- 
lar names like “particle-displacement 
tracking” (PUT) and “particle-image vel- 


ocimetry” (PIV); these methods have 
been described in several previous 
articles in NASA Tech Briefs. These 
methods involve various degrees of 
manual intervention and/or processing 
of image data by hardware- and com- 
putation-intensive techniques like corre- 
lation of image densities. The present 
method, called “fuzzy PTV,” is an attrac- 
tive alternative to correlation-based 
methods because no specialized hard- 
ware is necessary for reduction and 
analysis of data. Moreover, direct digital 
recording of the particle images can 
simplify the processing of image data. 
The fuzzy process can be executed in 
software on a personal computer, with- 
out using specialized array or fuzzy- 
logic processors. 

The overall task is to estimate the 
velocity field in one plane of a flowing liq- 
uid by seeding the liquid with small, 
highly reflective particles, illuminating 
the plane of interest with intense light 
from a pulsed laser or other source, 
recording a sequence of images of the 
illuminated particles over a short time, 
and processing the image data to 
determine local velocity vectors from 
displacements of particles. Some me- 
thods involve processing of data from 
multiple-exposure, single-frame pho- 
tographs. Other methods involve seq- 
uences of two or more single-exposure 
photographic or video images on inde- 
pendent frames; fuzzy PTV is such a 
method, and requires only two single- 
exposure frames. 

The image data from the two frames 
are acquired directly from a charge-cou- 
pled-device video camera. The data 
from each frame are processed inde- 
pendently to determine the particle-im- 
age centroids. The centroid locations 
are stored and used to determine candi- 
date displacement vectors. Velocity vec- 
tors are calculated by dividing the dis- 
placement vectors by the interexposure 
time. Of course, the big problem in 
constructing the velocity vectors is to 
determine which particle-image cen- 
troids in the second frame represent the 
subsequent positions of which particle- 
image centroids in the first frame. 

The centroids in the first frame are 
used as starting points for candidate 
particle displacements. The user speci- 
fies a search radius, typically between 10 
and 20 pixels, that defines a circular 
region around each first-frame centroid, 
and a search for second-frame centroids 



Two Pairs of Candidate Vectors are generated when two first-frame centroids are so close 
as to have overlapping search regions that contain the same two second-frame centroids. 
The correct pair of vectors is chosen under the assumption that the velocity vectors of two 
proximate particles are likely to be similar in magnitude and direction. 


For More Information Write In No. 439 , „ . . 

Cull today Jor your hive design guide, 

General Extrusions. Inc. • P.0. Box 2669 • Youngstown. OH 44507 • Ph: (330) 783-0270 • Fax: (330) 788-1250 



North American 
A him in urn Extruder 
to Achieve ISO 9002 Certification 


GENERAL EXTRUSIONS. INC. 


}ince 1950. General Extrusions. Inc. has directed its efforts toward 
the design and pnxJuction of quality fabricated and finished 
iiluminum the extrusions. Our complete in-house services include: 


EXTRUSION 

Custom designs to meet your quality and 
precision tolerance requirements. 


FABRICATION 

Fabrication, forming and machining processes 
performed on CNC machining centers 
_ anchor with dedicated texjling. 


FINISHING 


Buffing • Brushing 

Sanding • Silk Screening 

Powder Coating 
Anodizing (Clear & Colors) 


ASSEMBLY 

Subassembly manufacturing 
including welding. 
Ixmcling and fastening 
component parts. 
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Data Acquisition 
Direct To Tape At 12 MBS 



42 GB uncompressed 
tape capacity 

12 MBS sustained 

throughput, 

uncompressed 



Fast/Wide SCSI, Ultra SCSI, 
ESCON, IBM Channel, and 
Digital Data Recorder 
interfaces 

Rack mount configuration 
available 


Built to match the speed of the 
fastest computer systems while 
providing the high capacity needed 
to handle massive amounts of data, 
the CY-9000 half-inch digital DTF 
drive is a performance breakthrough. 

Store 42 GB on a single tape, 
uncompressed . 

Save time and resources by 
writing directly to tape at a record 
breaking speed of 12 MB per 
second — 43 gigabytes per hour — 
over a terabyte every day. 

Choose from Fast/Wide SCSI, 
Ultra SCSI, ESCON, and IBM 
Channel interfaces for plug 


compatibility with the widest range 
of systems. 

Available in a desktop or rack 
mount configuration, the drive 
features a 32 MB data buffer. An 
optional Digital Data Recorder 
interface provides up to 128 MB of 
variable rate buffer to ensure a 
smooth flow of data from host to 
drive, regardless of fluctuations in the 
data source. 

Whatever configuration you 
choose, the drive will be up and 
running when you need it with a 
MTBF of 200,000 hours — the best 
reliability in the industry. You’ll also 

Tera One 


like the fact that the compact car- 
tridges are widely available and easy 
to organize, ship, and store. 

If you need it, 100% lossless data 
compression is available to boost tape 
capacity to up to 210 GB and speed to 
up to 40 MBS. 

If you’re serious about data 
acquisition, get the tape drive that’s 
serious about performance. 

Call today for more information. 

(804)833-9000 

CYBERNETICS 

• Yorktown, VA 23693 • Fax (804) 833-9300 
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is conducted within each such region. 
Each vector from a first-frame centroid to 
a second-frame centroid within its search 
region is a candidate displacement vec- 
tor. In areas of high data density, search 
regions could overlap, so that many first- 
frame centroids could be found compet- 
ing for the same second-frame centroids. 
All candidate displacements in each 
search region are recorded and stored as 
lists of candidate displacement vectors 
for the particle in question. 

In fuzzy PTV, a fuzzy inference proces- 
sor operates on the lists of candidate dis- 
placement vectors to determine the most 
likely displacement vector for each parti- 
cle represented by a first-frame centroid. 
The list of vectors for each first-frame 
centroid is compared with the corre- 
sponding lists for all the other first-frame 
centroids. If two first-frame centroids 
claim the same second-frame centroid 
(see figure), then all possible vector pairs 
that involve these two first-frame cen- 
troids are compared. The main assump- 
tion is that if the particles represented by 
two first-frame centroids are close 
enough to claim the same second-frame 
centroid, then their velocities are probably 
almost the same, so that the pair of vec- 


tors that most resemble each other in 
direction and magnitude must be the cor- 
rect pair of displacement vectors for the 
two particles. 

Fuzzy logic is well-suited to this appli- 
cation for the same reason that has 
made it useful in controlling complex sys- 
tems; it is capable of making control 
decisions from incomplete and imprecise 
input data according to imprecisely 
defined rules. In this application, it con- 
trols the selection of velocity vectors on 
the basis of fuzzily defined “common 
sense” rules that a human observer 
would use to identify particle tracks. 

There are four inputs to the fuzzy 
processor for each vector pair: (1 ) the dis- 
tance (in pixels) between the midpoints of 
the vectors, (2) the average of the magni- 
tudes of the two vectors, (3) the differ- 
ence between the magnitudes of the two 
vectors, and (4) the sum of the squares of 
the differences between the correspond- 
ing components of the two vectors. Each 
input is assigned to a fuzzy set, wherein 
the degree of membership for each ele- 
ment in the set varies between 0 and 1 . 
The degrees of membership for each 
input are processed through a rule base 
of “IF... THEN” blocks. The rule base de- 


fines an output fuzzy set. For a given vec- 
tor pair, up to 16 rules may fire, depend- 
ing on the number of unique combina- 
tions of membership values. In lieu of a 
centroiding technique that is more com- 
mon in fuzzy logic, this fuzzy processor 
computes its output via the singleton 
technique with a weighted average, 
which is computationally simpler. 

An initial test of fuzzy PTV was per- 
formed on two PTV images of oil seeded 
with particles held in a transparent res- 
ervoir and convecting under the influence 
of a heater in the reservoir. The images 
contained 316 and 318 centroids, res- 
pectively. A total of 1 141 candidate vec- 
tors were identified. From these vectors, 
the fuzzy processor produced a veloci- 
ty-field map of 209 vectors in a process- 
ing time of 7.6 s. 

This work was done by Mark P Wernet 

of Lewis Research Center For further 
information, write in 73 on the TSP 
Request Card. 

Inquiries concerning rights for the 
commercial use of this invention should 
be addressed to the Patent Counsel, 
Lewis Research Center; (216) 433-2320. 
Refer to LEW- 16205. 


Advanced Microfabricated Hydrogen Sensors 

Multiple small sensors can be emplaced to detect and locate hydrogen leaks. 
Lewis Research Center, Cleveland, Ohio 


Advanced hydrogen sensors are 
being developed for detecting potential- 
ly dangerous leaks from tanks and 
plumbing that contain hydrogen. Sen- 
sors of this type could be used, for 
example, at aerospace facilities that 
store and handle hydrogen as a rock- 
et fuel or at industrial facilities that will 
likely be constructed to satisfy de- 
mands for hydrogen as a clean-burn- 
ing fuel. The sensors are made from 
silicon by the same metal oxide/semi- 
conductor (MOS) technology and 
microfabrication techniques used in 
the semiconductor and electronics 
industries. The sensor structures are 
designed to minimize size, weight, 
and power consumption. 

These sensors can measure low 
concentrations of hydrogen, both in 
atmospheres that do and atmos- 
pheres that do not contain oxygen. 
Because of their compactness and 
ability to operate without oxygen, 
these sensors can be used in applica- 
tions in which the functioning of other 
leak-detection equipment would be 
problematic. For example, many sen- 


sors of this type can be placed in a 
region of potential hydrogen leaks. 
By monitoring the response of each 
sensor, the presence and location of a 
hydrogen leak can be determined. 


The figure illustrates the sensor lay- 
out. The essential transducer compo- 
nent is a Schottky diode that compris- 
es (1) an electrode made of a hydro- 
gen-sensitive metal (an alloy of 87 



A Schottky Diode Containing a Pd/Ag Alloy Electrode is the essential transducer compo- 
nent of the hydrogen sensor. The other components provide temperature control (which is 
necessary because the response of the sensor depends on temperature). 
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IKTS^GRAPH 

^ Solid 





© 



Get your hands on Solid edge -! 

Intergraph Software Solutions invites you 
to test drive Solid edge and see how 
easy solid modeling can be. With leading- 
edge mechanical design technology, 
Solid edge sets a new standard for 
ease of use and ease of learning. A clear, 
clean, and intuitive user interface removes 
the command clutter and complexity of 
traditional CAD to accelerate learning and 
boost your design productivity. 


Microsoft* Designed for 




OFFICE Microsoft * 
Compatible Windows 95 


See how easy 
solid modeling can be 

Take a test drive at a Solid edge 
hands-on seminar, and see for yourself 
how easy solid modeling can be. You’ll 
train yourself in leading-edge solid 
modeling techniques on a Windows 4, 95- 
or Windows NT™-based PC. Thousands 
of mechanical design professionals have 
already proven that they can apply 
parametric, feature-based solid modeling 
techniques within minutes of using 
Solid edge. 


Get a free copy of Solid edge! 

Attend a hands-on introductory seminar 
and you’ll get a fully functional trial copy 
of Solid edge - absolutely free! You 
can use and evaluate this CD-ROM version 
of Solid edge on your own design 
projects for a 30-day trial period - without 
obligation! 

CALL 1 -800-807-2200 
FAX 1-205-730-1166 
http://www.intergraph.com 7 
mech/solidedge.shtml 

INTERGRAPH 

SOFTWARE SOLUTIONS 
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The free test drive: 

* An introduction to leading-edge 
mechanical CAD technology 

* A demonstration and guided tour of 

Solid edge 

* A walkthrough introduction to 
multimedia tutorials 

* A hands-on solid modeling session on a 
Windows 95- or Windows NT-based PC 



The free trial software: 

• A fully functional CD-ROM copy of Solid edge 

• Next-generation productivity tools for parametric, 
feature-based solid modeling, assembly design, 
and drafting 

• Plug-and-play interoperation with CAD/CAM/CAE 
and office automation tools - Microsoft Office 
Compatible! 

• Complete online documentation, including help 
for AutoCAD and MicroStation® users 

• Multimedia overviews, examples, and interactive 
tutorials 


Take a test drive and 
drive away a free 
evaluation copy of 

Solid edge! 

Thumbs up for Solid EDGE: 

“Solid edge is an industrial-strength 
example of good user interface 
design. It proves that sophisticated 
programs don’t have to provide 
difficult-to-learn or difficult-to-use 
interfaces ...” 

- TheoMandel. Ph.D., consultant, author, and 
principal. Interface Design and Development 

"... we were impressed most of all 
by its dead-easy interface.” 

- Kathleen Maher. Cadence Magazine 

“The software is very easy to use, 
and its simplicity from step to step 
is great.” 

- Gisela Wilson. International Data Corp. 

“Solid edge reflects state-of-the-art 
technologies and is extremely easy 
to use.” 

- Lyle Pompa. project engineer. Advanced Fastening 
Systems Inc. 

“Solid edge deserves the consider- 
ation of every serious CAD buyer.” 

- Bruce Jenkins. Daratech 


“Intergraph 
is justifiably 
proud of the 
assembly- 
modeling 
functions in 
Solid edge.” 
- Computer Aided 
Design Report 
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percent palladium with 13 percent sil- 
ver) on (2) a thin, electrically insulating 
layer of silicon dioxide on (3) a silicon 
substrate. Hydrogen dissociates on the 
surface of the Pd/Ag alloy and diffuses 
to the interface between the alloy and 
the Si0 2 , where it affects the electronic 
properties of the MOS system and there- 
by provides an electronic signal indica- 
tive of the concentration of hydrogen. 

The response of the sensor to a 
change in the concentration of hydrogen 
increases with temperature. Accordingly, 
a temperature sensor and heater are 
incorporated into the sensor to provide 


temperature control. The temperature of 
operation of the sensor is kept at or 
below 100 °C to prevent degradation of 
the sensor structure. The response of the 
sensor to hydrogen also depends on the 
concentration of oxygen: as the concen- 
tration of oxygen increases, the response 
to hydrogen decreases, and the recovery 
time decreases. 

The minimum and maximum concen- 
trations of hydrogen that the sensor can 
measure also depend on the tempera- 
ture and the concentration of oxygen. 
The minimum measurable concentra- 
tion of hydrogen is of the order of parts 


Computing System for Calibration 
and Standards Laboratories 

Calibration procedures are automated to save time and reduce 
data-entry and -processing errors. 

John F. Kennedy Space Center, Florida 


A local-area-network computing sys- 
tem has been established to automate 
much of the work performed in the cali- 
bration and standards laboratories at 
Kennedy Space Center. The system, 
called the “Calibration Support Network” 
(CSN), enables the calibration of a vari- 
ety of instruments and tools with mini- 
mal human intervention. The CSN sup- 
ports about 60 calibration programs of 
various degrees of complexity, and new 
programs are added from time to time to 
provide for the calibration of new equip- 
ment. The CSN hardware and software 
are designed so that once a technician 
sets up the equipment for a given cali- 
bration procedure, the CSN runs the 
procedure until calibration is complete. 

An IBM-compatible 486 computer 
functions as a file server using local- 
area-network software. About 50 other 
computers are connected to the file 
server, using Ethernet topology. The 
CSN software includes a general pro- 
gram that contains commonly used sub- 
routines and that serves as a base for 
developing new programs for specific 
calibration needs. All programs thus 
have a similar format and each calibra- 
tion programmer can easily read soft- 
ware written by other programmers. 
Additional routines are stored in a library 
and can be loaded at the start of a pro- 
gram as needed. 

All programs are written in-house 
expressly for specific applications. Each 
program is designed with the support of 
the metrologist in charge of the specific 
calibration discipline. If a global software 
change is needed, a programmer can 


easily make the change in the central 
library of commonly used subroutines. 

Safety limits are built into the pro- 
grams to protect technicians and equip- 
ment. Some programs also provide 
audible alarms that sound when haz- 
ardous conditions occur. Many pro- 
grams stop and alert technicians when 
calibration setups have been performed 
incorrectly and/or when pieces of equip- 
ment approach maximum safe levels of 
specified physical quantities. 

The following are a few of the CSN 
calibration programs and their functions: 

• The Torque Wrench Calibration 
System eliminates the need for manu- 
al recording of torque-wrench-calibra- 
tion data. This program reduces the 
measurement data statistically and 
produces a calibration data sheet. 

• The Vacuum Gauge Calibration Sys- 
tem tests instruments, corrects for 
thermal transpiration, and generates 
data sheets. 

• The Temperature/Humidity Sensor 
Calibration Program is fully automated 
and controls up to three (3) environ- 
mental chambers at one time, each 
having the capability of controlling up 
to ten (10) sensors. The program 
automatically ramps the chambers, 
monitors the Standards via RS-232, 
reads the sensors via IEEE-488, 
reduces the data, and provides indi- 
vidual calibration data sheets. 

• The Standard Torque Cell/Tbrque-Cell 
Calibration System eliminates the 
need for manually recording torque- 
cell calibration data. The system uti- 
lizes standard torque cells connected 


per million, while the maximum measur- 
able concentration, above which satu- 
ration occurs, is less than two percent. 

This work was done by Gary W. Hunter 
of Lewis Research Center and C. C. 
Liu and Q. H. Wu of Case Western 
Reserve University. For further infor- 
mation, write in 69 on the TSP 
Request Card. 

Inquiries concerning rights for the 
commercial use of this invention 
should be addressed to the Patent 
Counsel, Lewis Research Center; (216) 
433-2320. Refer to LEW- 161 54. 


via an RS-232 interface to a 486 com- 
puter. This program contains a data 
base that stores the mass of four (4) 
sets of standard weights. When a 
torque cell is calibrated, the technician 
is prompted to use a predefined com- 
bination of weights and standard load 
arm that equal the desired torque. 
Readings from the torque cell are 
automatically read by the computer. 
The measured torque is compared 
with the actual computed torque and 
out-of-tolerance conditions are dis- 
played in real time. A data sheet is 
printed at the end of the calibration. 

• The Accelerometer Calibration Sys- 
tem stores calibration points and 
compares them with output of a stan- 
dard accelerometer to adjust a shaker 
table, and prints a calibration data 
sheet. 

This work was done by James R. 
Lewis, William R. Frazier III, Robert H. 
McKay, Jr. , Otto J. Fischer, Daniel D. 
Raymond, Lois E. Lewis, James H. 
Tidwell, Christopher M. Piehota, Perry 
C. King, Jeffrey A. Cheatham, Leonard 
Gaffney III, Todd £ Dayton, Joseph K. 
Cheatham, and Thomas C. Brown of 
EG&G of Florida for Kennedy Space 
Center. For further information, write in 
7 on the TSP Request Card. 

Inquiries concerning rights for the 
commercial use of this invention should 
be addressed to the Patent Counsel, 
Kennedy Space Center; (407) 867 - 
2544. Refer to KSC-1 1799. 
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Superalloy Matrices Compatible With Tungsten Wires 

Improved composite materials resist interdiffusion of elements at high temperatures. 
Marshall Space Flight Center, Alabama 


A nickel-base superalloy has been 
found to exhibit potential as matrix ma- 
terial for improved superalloy-matrix/ 
tungsten-wire composite materials. 
Such composite materials are needed 
for advanced gas turbine engines and 
other applications in which operating 
temperatures can rise as high as 2,000 
°F (1 ,093 °C). 

As indicated in the table, the compo- 
sition of the present alloy differs some- 
what from that of Waspaloy (or equiva- 
lent), which has been used previously as 


a refractory matrix material for tungsten- 
wire-reinforced composites. The present 
alloy is formulated to retard interfacial 
chemical reactions and interdiffusion of 
elements between matrices and rein- 
forcing tungsten wires. The purpose of 
this formulation is to make composites 
more durable; specifically, to increase 
their high-temperature stability and 
their resistance to thermal fatigue. 

In preparation for experiments to 
demonstrate the retardation of interfa- 
cial reactions and diffusion, some spec- 


imens of tungsten-wire-reinforced com- 
posites were made with Waspaloy and 
some with the present alloy as the 
matrix material. The specimens of both 
types were fabricated by a process of 
vacuum melting and casting. 

In the experiments, the specimens 
were annealed in vacuum at a tempera- 
ture of 2,000 °F (1 ,093 °C) for times as 
long as 48 hours, then examined by 
scanning electron microscopy. The 48- 
hour specimen made with the present 
alloy as the matrix exhibited no apparent 
reaction zones around the tungsten 
fibers, whereas the 48-hour specimen 
made with Waspaloy as the matrix 
exhibited a 3.5-pm-thick reaction zone 
around each fiber (see figure). 

This work was done by Jonathan A. 
Lee of Marshall Space Flight Center 
and Po-Shou Chen and Pat Salvail, of HT 
Research Institute. For further informa- 
tion, write in 36 on the TSP Request 
Card. MFS-26302 


Composition, Weight Percent of Elements 



Fe 

Ni 

Cr 

Mo 

Ti 

Al 

Co 

W 

Waspaloy (or Equiv.) 

1.3 

Balance 

19.3 

4.3 

2.9 

1.3 

14.3 

0 

Modified Alloy 

1 to 2 

Balance 

18 to 20 

4 to 5 

27 to 3 

1.1 to 1.5 

8 to 13 

2 to 4 


The Present Alloy is a modified version of Waspaloy. The principal modification consists in 
the addition of tungsten to retard interdiffusion of elements between the alloy and tungsten 
wires embedded in the alloy. 




COMPOSITE WITH WASPALOY AS MATRIX MATE COMPOSITE WITH PRESENT ALLOY AS MATRIX MATERIAL 


The Composition as a Function of Position along a line perpendicular to a matrix/wire interface was determined by microprobe analysis. In 
the Waspaloy-matrix specimen, tungsten diffused from the wire into the matrix and the matrix ingredients diffused into the wire, forming a reac- 
tion zone. In contrast, a reaction zone is not evident in the specimen containing the present alloy. 
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Product Designers . . . 
put absorption power in your hands 
with a new, super PVA. 









Use it to absorb, dry, coat or spread 
water, organic solvents, oils, gasoline, bases and most acids. 


Introducing PVA— a synthetic, hydrophilic material of polyvinyl 
alcohol manufactured by a patented process. 

PVA has outstanding absorption properties and chemical 
compatibility and is extremely durable. Its open-celled structure 
(magnified image at right) delivers su- 
perior absorption in liquid applications. 

Independent tests prove PVA greatly 
out-absorbs other natural and synthetic 
materials in speed and volume. 

PVA versatility— custom-specified 
shapes, colors, porosities and hardness levels can be produced 
to your requirements. Powders can be impregnated into PVA or 
secondary operations executed to alter or enhance perfor- 
mance. It’s also chemically resistant. A wide range of sizes can 
be manufactured in sheet, block, tube/roller and custom forms. 

Numerous application ideas— for cleaning, wiping, spread- 
ing or drying in liquid environments. Many applications already 



exist. Example— In a ceramic capacitor line, the PVA roller 
applies a release agent solution onto a casting belt. Coating all 
irregular surfaces, the applicator roller spreads solution evenly 
and consistently. It’s also proven to be durable and long lasting. 



Let your imagination roam! 

We’ll tell you how PVA works in liquid 
environments to help you develop 
ideas. ..using PVA in your products, 
devices, machines and systems. 


Ask for our sample kit and specifications. Use our Fax For 
Facts and get your information fast or call for personal attention. 


KANEBO PVA MATERIALS 

Sales Division of Shima American Corp. 

485 East Lies Road. Carol Stream. Illinois 60188 

Copyright ©1996-Sftma American Corp USA 


FREE Sample Kit and OEM Specs ... Fax For Facts 630-871-4152 . . . Fone For Facts 630-871-8900 

® r Kanebo 


For More Information Write In No. 656 


Deposition of Sapphire by Conversion Coating 

Aluminum is deposited and immediately oxidized to convert the deposit to sapphire. 
Lewis Research Center, Cleveland, Ohio 


Hard, transparent surface layers of 
sapphire can be deposited on solid sub* 
strates by a conversion coating method. 
The method can be used, for example, 
to form very clear protective surface 
coatings on polymeric windows, lenses, 
and face shields to resist abrasion and 
thereby help to maintain transparency. 
The essence of the method is to deposit 
aluminum atoms on a substrate while 
chemically active oxygen atoms and 
ions impinge, so that the aluminum de- 
posit is immediately oxidized to form 
sapphire (Al 2 0 3 ). 

The method can be implemented by 
any of several processes. In one pro- 
cess, for example, the first step is to 
sputter-clean the substrate by use of a 
beam of oxygen and argon ions at kinet- 
ic energies between 200 and 500 eV. 
Then a beam of argon ions at kinetic 
energies between 500 and 5,000 eV is 
used to sputter-etch aluminum from an 
aluminum target that faces the sub- 
strate, causing aluminum to be de- 
posited on the substrate (see figure). 


At the same time, chemically active 
monatomic and ionic oxygen is brought 
to the surface of the substrate by use 
of a beam of oxygen ions at kinetic 
energies less than 100 eV. A small 
amount of argon can be added to 


smooth the operation of the oxygen- 
ion source. 

Techniques used in alternative de- 
position processes could include dc 
magnetron sputtering, electron-beam 
evaporation, thermal evaporation, and 



Aluminum Is Sputtered onto the substrate in the presence of impinging oxygen ions, so that 
the deposited aluminum is oxidized into a hard, tenacious coat of sapphire. 



Interested in What Else NASA Langley Has to Offer? 

Take advantage of world-class technology. . . it's not just for aerospace. 


We'll see you at 

Expotech '96 

Hampton Coliseum September 10-11, 1996 

For additional information, contact Greg Manuel, Technology Applications Group: (757) 864-3864 (phone) or g.s.manuel@larc.nasa.gov (E-mail) 








vacuum arc deposition. Alternative techniques for converting 
aluminum deposits to sapphire could include use of radio- 
frequency or microwave oxygen plasmas or discharge-cham- 
ber plasmas. 

This work was done by Bnjce A. Banks and Sharon K. 
Rutledge of Lewis Research Center. For further information, 
write in 52 on the TSP Request Card. LEW- 15638 


Nanostructured Flame 
Retardants 

These materials can be blended with base 
materials on a near-molecular level. 

Marshall Space Flight Center, Alabama 

Improved flame- retardant additive powders with particle 
sizes < 100 nm are undergoing development. Called “nano- 
structured flame retardants,” these powders can be used as 
ingredients of flame-retardant coatings or blended into com- 
posite polymeric materials to make fabrics and structural 
components that are flame-retardant throughout their thick- 
nesses. The principal ingredient of nanostructured fire retard- 
ants tested in preliminary experiments was nanostructured 
antimony oxide (see figure), which was synthesized from 
micron-particle-size antimony oxide powder in a subatmos- 
pheric-pressure chamber by thermal evaporation and con- 
densation onto a cooled surface. 

Because of the high specific surface areas associated with 
their small particle sizes, nanostructured flame retardants are 
characterized by relatively high reactivity and correspondingly 
high effectiveness as flame retardants. The small particle sizes 
make it possible to blend these materials with other materials 
at a near-molecular level of fineness and interpenetration. 

Unlike older flame-retardant additives with larger particle 
sizes, nanostructured flame retardants can be incorporated into 
micron- and submicron-sized fibers; this can be an important 
advantage in making clothing that stays flame-retardant, as 
contrasted with clothing made flame-retardant by coating 
materials that can come off with repeated washing. In another 
potential class of applications, nanostructured flame retardants 
could be incorporated into microelectronic devices, in which 
particles of excessive size could adversely affect performance. 

This work was done by Shahid Pirzada and Tapesh Yadav of 
Nanomaterials Research Corp. for Marshall Space Flight 
Center For further information, write in 70 on the TSP 
Request Card. 

Inquiries concerning hghts for the commercial use of this 
invention should be addressed to the Patent Counsel, Marshall 
Space Flight Center; (205) 544-0021. Refer to MFS-263Q7. 



This Transmission Electron Micrograph shows particles of nano- 
structured antimony oxide powder made in a thermal evaporation 
process. 
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High Pressure Seals 

True reliability makes 
all the difference ... 

• Low friction, chemically inert Turcon ® 

• Temperatures to 575°F 

• Pressures to 30,000 psi 

When high pressure, high temperature, 
harsh chemicals and other severe condi- 
tions combine, the high- performance 
Variseal™ M is the \ 
from Turcoa£0^ners and energize? 
^^0^!on-resistant metal spring, 

I M provides the extra me^tfe# 
'of performance and reliability nested f 
high-pressure valves and othe^^ 
tions. Call for product literg^| 
technical support. FaxJjiB-4Q9 ? 4874 
1-800-466-1727 


A Member of I 


For More Information Write In No. 410 


QUALITY DESIGN FOR 
YOUR FINGERTIPS 

Davies Provides Unlimited Possibilities 
For All Of Your Knob Applications 

Since 1933, Davies has offered the most complete line of 
knobs in a wide variety of styles, colors, sizes and mounting 
configurations. These attractively styled knobs are rugged 
in construction and are designed to last. Quality is foremost 
and attention to detail is evident in every knob Davies 
manufactures. Consider these Davies' advantages: 

• Davies produces the largest variety of compression and 
injected molded Knobs in the business. 

• A huge selection of standard knobs saves tooling costs 
and set-ups. 

• Producing specials is Davies' standard business. 

•Tooling financing available on special custom knobs. 

• A leading edge design and engineering department with 
CAD file availability. 

• A wide variety of secondary 
manufacturing 
operations 




Ve Sell Solutions 


DAVIES 800-554-9208 

Ifc-W ocn p Kphnp Ri ri 


DtsmtRs 4 UAHufAcromrts 
Of Khobs Handles 4 Cases 


350 E. Kehoe Blvd 
Carol Stream. IL 60188 
FAX 630-510-9944 
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Computer Programs 


COSMIC: Transferring NASA Software 

COSMIC, NASA'S Computer Software Management and Information Center, distributes software 
developed with NASA funding to industry, other government agencies and academia. 

COSMIC's inventory is updated regularly ; new programs are reported in Tech Briefs. For additional 
information on any of the programs described here, send in the Information Request Form or contact 
COSMIC directly. 

If you don't find a program in this issue that meets your needs, visit the COSMIC World Wide Web 
pages to browse the catalog for programs in your area of interest. The COSMIC Software Catalog is 
available in print and free of charge on diskette, on-line, by E-mail, or FTP. 

COSMIC is part of NASA’s Technology Transfer Network. 



Mathematics and 
Information Sciences 


General-Purpose 
Scheduling Program 

Activities can be added 
to a schedule in 
nonchronological order. 

Computer Aided Scheduling System 
(COMPASS) is a generic, nonchronologi- 
cal, interactive scheduling computer pro- 
gram. It is generic in the sense that it can 
be applied to any problem in which activ- 
ities are placed on a time line while 
respecting a variety of constraints, 
including resource, temporal, and state 
constraints. It is nonchronological in the 
sense that schedules are built incremen- 
tally by placing activities on the time line, 
one at a time, and that the sequence in 
which activities are placed on the time 
line is not constrained by their order in 
time. High-priority activities and those 
that are time-constrained can be placed 
on the time line first, even though they 
may be scheduled to occur later than 
other low-priority activities. 

In a nonchronological scheduling sys- 
tem, an activity is placed on a time line 
in roughly four steps: (1) Compute the 
intervals of time in which all of the 
requirements and constraints that per- 
tain to that activity are satisfied, (2) 
Select one of these intervals, (3) Align 
the activity within the selected interval, 
and (4) Post reservations against the 
required resources during the chosen 
interval. COMPASS employs a general 
algorithm that computes the set of all 
satisfying intervals. This enables the 
system, or the interactive user, to 
employ sophisticated preference func- 
tions to choose the “best” interval and 
to align the activity at the “best” location 
in the chosen interval. 


COMPASS enables the user to build 
schedules, one activity at a time, or to 
build schedules by use of automated 
methods. Once a schedule is created, 
the user can move the activities around, 
change resources or requirements, or 
create multiple schedules to reflect vari- 
ous scenarios. COMPASS ensures that 
constraints are not violated while the 
user manipulates the schedule. This 
enables the user to focus on the quality 
and overall look of the schedule while 
COMPASS maintains the validity of the 
schedule. 

COMPASS comes in two versions. 
There is an ASCII-interface version, which 
requires only a terminal capable of ASCII 
input and output. Commands are entered 
in response to prompts and results are 
displayed as text. There is also a graphi- 
cal version, which requires the appropri- 
ate windowing software for its graphical 
display. Both versions provide the same 
capabilities; however, the graphical ver- 
sion is intuitively easier to use. 

COMPASS is written in Ada and C for 
Sun4-series computers running SunOS 
v4.1.3 and Solaris v2.3 and is available 
as executable code only. The required 
amount of random-access memory 
varies with the size of the problem being 
solved. This package of software in- 
cludes sample executable codes that 
were compiled under SunAda and C on 
a Sparcstation running SunOS 5. Both X 
Window and command-line executable 
codes are included. The MIT X Window 
System, Version 11 Revision 4 or 5 is 
required for execution of the X Window 
version of COMPASS. The standard dis- 
tribution medium for COMPASS is a 
0.25-in. (6.35-mm) streaming-magnetic- 
tape cartridge (Sun QIC-24) in UNIX tar 
format. Version 2.0 of COMPASS was 
released in 1994. 

This program was written by Barry Fox 
of McDonnell Douglas for Johnson 
Space Center. For further information , 
write in 46 on the TSP Request Card. 
MSC-22396 


COSMIC* 

The University of Georgia 
Athens, GA 30602-4272 
T.L. Peacock, Director 
(706) 542-3265; 

FAX (706) 542-4807 

service@cosmic.uga.edu 

http^/www.cosmic.uga.edu 


Software for Automated 
Detection of Anomalies 
in Real Time 

The SELMON (SELective MONitoring) 
computer program monitors time-series 
engineering data from a complex equip- 
ment system (e.g., a chemical plant) to 
detect anomalies in the system in real time. 
To enable the detection of subtle or devel- 
oping anomalies that are missed by older 
anomaly-detecting computer programs, 
SELMON goes beyond the traditional 
anomaly-detection techniques of compar- 
ing sensor readouts with predefined limits 
and/or with predictions of mathematical 
models. SELMON detects changes in the 
frequency distributions of sensor readings 
over time; it also detects changes in rela- 
tionships among sensor readings to detect 
anomalies (e.g., breaks in causal depen- 
dencies) that could be indicated by rela- 
tionships among system parameters. 
Thus, in comparison with older anomaly- 
detecting software, SELMON provides a 
more nearly complete anomaly-detection 
capability, removing more of the anomaly- 
detection burden from human operators. 
Once an anomaly has been detected, SEL- 
MON determines how much of the moni- 
tored system has been affected; this kind 
of information can be critical in the first few 
moments of an emergency, when several 
sensors reporting the same anomaly can 
confuse an operator, with consequent 
delayed response. SELMON is available in 
an Allegro CommonLisp and a C-language 
version. Both versions run on Unix work- 
stations. The Lisp version runs on Sun 
Sparcstations, and the C version runs on 
both Sparcstations and DEC Alpha com- 
puters. A simple user interface and hooks 
for creating an interface to a data server are 
provided. 

This work was done by Richard J. Doyle 
of Caltech for NASA’s Jet Propulsion 
Laboratory. For further information, 
write in 93 on the TSP Request Card. 
NPO-19659 
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MATHEMATICAL 


http://www.wolfram.com/look-ntb * 1-800-943-9617 


Mathematica is the world's only fully integrated environment for technical computing and is now used by over a million technical professionals and students. Mathematica 3.0 introduces major 
new concepts in computation and presentation, with unprecedented ease of use and a revolutionary symbolic document interface. Mathematica 3.0 is being released for Microsoft Windows, 
Macintosh and over twenty Unix and other platforms. For o complete catalog of Wolfram Research products, contact: Wolfram Research, Inc.: http://www.wolfram.com; info@wolfram.com; +1-217-398-0700; 
Wolfram Research Europe Ltd.: http://www.wolfram.co.uk; info@wolfram.co.uk; +44-10)1993-883400; Wolfram Research Asia Ltd.: http://www.wolfram.co.jp; info@wolfram.co.jp; +81-(0)3-5276-050^ " 

© 1996 Wolfram Research, Inc. Mathematica is o registered trademark of Wolfram Research, Inc., and is not associated with Mathematica Policy Research, Inc. or MathTech, Inc. 
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Mechanics 


Relative-Height Monitor Aids Maneuvering 
of Large Objects 

Relative heights can be determined before objects are brought together. 
John F. Kennedy Space Center, Florida 


An instrument provides measurements 
of the relative heights of objects within a 
tolerance of about 0.1 in. (2.5 mm) at a 
horizontal distance of 30 ft (9.1 m). In the 
original application, the instrument is need- 
ed to assure noninterference among pay- 
loads that are about to be installed in the 
space shuttle orbiter at precisely allocated 
vertical positions. The instrument could be 
readily modified for similar industrial 
assembly applications in which large 


and/or heavy objects are initially horizon- 
tally distant from each other and are 
required to be at specified height relative to 
each other before bringing them together. 

The instrument is made largely of high- 
quality, commercially available optical- 
laboratory equipment. As shown in the 
figure, the instrument includes a frame- 
work of two steel rods with aluminum 
interface pieces at their ends. Magnetic 
bases bolted to the interface pieces are 


used to attach the instrument to a steel 
post or other convenient ferromagnetic 
structure in the workspace. A rack-and- 
pinion mechanism mounted on the 
framework provides for raising and lower- 
ing the optical assembly, with a total trav- 
el of 9 in. (23 cm). The relative height of 
the optical assembly is read from a ruler 
(not shown in the figure) mounted on the 
framework adjacent to the rack-and-pin- 
ion mechanism. 

The function of the optical assembly is 
to generate a well collimated, visible, hori- 
zontal laser beam that can be aimed at an 
object of interest by rotating the laser in a 
horizontal plane. The optical assembly 
includes a battery-powered eye-safe 
diode laser with a wavelength of 670 nm 
and an output power of 1 mW. The laser, 
its optics, and its battery are mounted on 
a rotary table on a platform equipped with 
a tilt adjustment for leveling the plane of 
rotation. A cross spirit level on top of the 
laser housing provides guidance for the tilt 
adjustment. 

Once the instrument has been attached 
magnetically to a structure in the work- 
space, the rotary table is approximately 
leveled. The laser is switched on and is 
aimed at a first target by a combination of 
rotary-table (horizontal) and rack-and-pin- 
bn (vertical) motions. The relative vertical 
height of the first target is read from the 
ruler. Then without changing the tilt adjust- 
ment, the laser beam is aimed at a second 
target by a similar combination of motions, 
and the relative height of the second target 
is read from the ruler. Then the difference 
between the heights of the two targets is 
calculated by subtracting one reading from 
the other. 

This work was done by Ame £ Aamodt 
and Ivan F. Velez of Kennedy Space 
Center and Robert C. Voungquist , William 
D. Haskell, and Robert B. Cox of l-NET. 
For further information, write in 38 on the 
TSP Request Card. 

Inquiries concerning rights for the com- 
mercial use of this invention should be 
addressed to the Patent Counsel, 
Kennedy Space Center; (407) 867-2544. 
Refer to /CSC- 7 1841. 


Aluminum Interface Piece 


Rack-and-Pinion 

Mechanism 


Laser 

Housing 


Magnetic Base With 
90 lb (400 N) Holding 
Force That Can Be 
Turned On or Off 


Steel Rods, 0.5 in. Diameter 



The Relative-Height Monitor is basically a laser-aided cathetometer. 
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the versatility of 
CFD2000, you'll accept no substitute in 
computational fluid dynamics software. 


Of course 


to add unique material properties, 
boundary conditions, or advanced physical f 
models, CFD2000 shows you how. 






is a number-crunching 


powerhouse. But it's also much 
more. While other CFD prod- 
ucts move you awkwardly 
through the analysis cycle, i 
CFD2000 utilizes powerful 
3D graphics and intelligent 
menus to guide you every 
step of the way. 


CFD2000 is fully 




our 20-year investment in 

CFD2000 is only the beginning. To us. expert 
technical support is just as important as 
great product. And we deliver both. 


across supercomputer, 


It's where utility, conve- 
nience, functionality, and form come together. 
Simply the best. Call 
1-888-4-CFD2000 today 
for a free CFD2000 
demonstration CD. 


daptive 


workstation, and PC platforms. So everyone 
can work together. 

For Free CD, Write in No. 612 For Free Brochures. Write in No. 613 


"Adapt or dir . 9 


Conduit Clamp Is Easy To Use 

This conduit clamp can be actuated by a single gloved hand or by a robot. 
Lewis Research Center, Cleveland, Ohio 


t 



The Conduit Clamp can be opened or closed easily, without special tools or training — even 
without looking. 


A multiple-piece metal conduit clamp 
has been designed to withstand extreme 
environments and to be operable by a 
robot or by a technician with a single 
gloved hand. This conduit clamp is simi- 
lar to a commercial single-piece cast 
plastic conduit clamp, the flexing points 
of which fail over time, and which cannot 
be disengaged without a tool. 

The conduit clamp includes clamping 
fingers with compound curvatures and 
varied lengths and thicknesses. The pur- 
pose and overall effect of these curvatures 
and variations in length and thickness are 
to ensure that the fingers fit snugly to the 
conduit and that the various faying sur- 
faces come together and apart in the 
proper engagement and disengagement 
sequences. 

The figure illustrates a disengagement 
sequence. The latch handle is pressed to 
release the ratchet teeth: this allows the 
fingers of the clamp to open. As the tech- 
nician or robot pulls the conduit out, 
springs push the clamping fingers outward 
to provide a clear path for the conduit. 

To install a conduit, the conduit is 
gripped away from the clamp and insert- 


ed in the opening between the outwardly 
sprung clamping fingers. As the conduit is 
pushed in, the fingers close into a soft- 
docking configuration in which the ratch- 
et teeth become engaged in the looser of 
two ratchet positions. Further on, the 
conduit adjacent to the clamp causes the 
fingers to flex in such a way that the 


ratchet teeth become engaged in the 
tighter of the two ratchet positions. 

This work was done by Clint A. Collins 
of Rockwell International Corp. for Lewis 
Research Center. For further informa- 
tion, write in 81 on the TSP Request 
Card. LEW-15618 


Docking Station and Replaceable Equipment Module 

The module can be replaced by a technician or by a robot. 

Lewis Research Center, Cleveland, Ohio 


The figure illustrates an equipment 
module and a docking station that 
receives the module. The module and sta- 
tion are designed together with alignment 
features, coupling/uncoupling mecha- 
nisms and circuits, and a thermal inter- 
face. The integrated design accelerates 
and facilitates installation of the module in, 
or removal of the module from, the station 
by a technician or by a robot. 

The thermal interface between the 
module and the station consists of two 
panels with mating parallel ridges and val- 
leys. Heat from electronic or other equip- 
ment in the module is conducted across 
the ridged interface and carried away by a 
liquid coolant flowing in channels under 
the ridges on the station side. The mating 
ridges and valley surfaces also help to 
align the module with the station: Once 
the module and station are brought into 
initial alignment by pressing them togeth- 
er at these surfaces, the module is slid 


along these surfaces until spring-loaded 
alignment pins at the comers of the mod- 
ule fall into mating detent alignment holes 
in the station. 

Once alignment is complete, the mod- 
ule is clamped to the station by use of two 
movable clamping wedges in the station 
that are pushed outward against mating 
fixed clamping wedges mounted in the 
module on opposite sides. The clamping 
wedges are attached to ball nuts that slide 
on linear bearings; they are driven by a ball 
screw that is, in turn, driven via miter 
gears by a pair of redundant dc motors. 
The motors are controlled and powered 
by compactly packaged external control 
and power circuits carried by the techni- 
cian or robot. In the event of a failure in the 
power and/or control circuitry, the ball 
screw can be turned manually by use of a 
wrench inserted in a square drive socket 
at either end of the ball-screw shaft. 

Connections with these external circuits 


are made via a multiple-pin plug that is 
inserted in a socket on the top of the 
module. The signals and power are car- 
ried from this socket to a specially 
designed multiple-contact-button electri- 
cal connector on the lower side of the 
module that mates with a specially- 
designed multiple-contact-button electri- 
cal connector in the station: the special 
design is such that the multiple-contact- 
button connectors do not prevent the slid- 
ing motion needed to effect alignment, 
and so that electrical contact between 
them is made via spring-detent action of 
mating convex and concave contact sur- 
faces once alignment is complete. 

A voltage proportional to the motor cur- 
rent is sent back to the external control 
circuitry. To a reasonable approximation, 
the motor current is proportional to the 
torque applied by the motor(s) and, thus, 
is proportional to the force of clamping 
between the two modules. This voltage 
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(ACCEPTING NEW APPLICATIONS ON A DAILY BASIS.) 


When you're in need of a heat solution, 
select the supplier who can help make \ 
your product more competitive or your \ 
manufacturing process easier. Call Watlow. \ 
Whatever the complexity of your 
application, Watlow can be your single 
source supplier for both development and 
integration of heaters, sensors, and controllers 
We've increased heater reliability in a military satellite, 
reduced component size for a soldering iron used 
in fiber optic cable splicing and added multi-loop 



intelligence in circuit board manufacturing. We'll 
work to meet your design considerations, too. 

Get Our New Guide to Selecting the 
Best Source for Your Heat Solution. 

Want proof? We've detailed our solutions 
to some of our most complex and demanding 
customer requirements. Call 
314-878-7820, ext. 2326, or 
fax us at 314-878-2369 for 
your free copy. tid WATLOW 


http://www.watlow.com 


For More Information Write In No. 590 








The Equipment Module Can Be Installed in the docking station or removed from the docking station quickly. The clamping mechanism in 
the docking station is operated via external power and control circuits carried by a technician or robot. 


can thus be used to turn off the motor 
power and/or generate a visible display 
indicative of the clamping force. 

The clamping mechanism as 
described thus far is part of a modular 
unit that can be installed in or removed 
from the docking station. This unit is held 
in the docking station by a specially 


designed Geneva mechanism that is 
actuated manually by use of a wrench. 

This work was done by James L. Dolce 
of Lewis Research Center and Andrew 
L. Gordan of Analytical Engineering Corp. 
For further information, write in 55 on the 
TSP Request Card. 

This invention has been patented by 


NASA (U.S. Patent No. 5,290,121). 
Inquiries concerning nonexclusive or 
exclusive license for its commercial 
development should be addressed to 
the Patent Counsel, Lewis Research 
Center; (216) 433-2320. Refer to LEW- 
14906. 


Magnetic Pressure-Relief Devices 

These devices are simple and can be reset easily. 

Lewis Research Center, Cleveland, Ohio 



This Pressure-Relief Device is cheap, simple, and reusable. 


The figure illustrates one of a number of 
reusable, low-profile, lightweight, devices 
that relieve excessive pressures in equip- 
ment housings. Unlike some more com- 
plex reusable pressure-relief valves, 
these devices present no permanent 
open cavities in which, for example, 
wasps can build nests. 

These devices are simple in design and 
can be fabricated cheaply and easily. The 
one shown in the figure includes a mag- 
netically restrained blowoff plate; in other 
devices of this type, the pressure-relief ele- 
ments could be magnetically restrained 
flappers or poppets, for example. 

A typical older nonreusable pressure- 
relief device contains a metal diaphragm 
(burst disk) that is scored to ensure break- 
age at a specified pressure limit, but there 
is no way to determine in advance whether 
it will give way at the specified limit. On the 
other hand, the present devices can be 
pressure-tested and reset as many times 
as necessary to measure and adjust the 
pressure limits. 


One of the advantages of a magnetic 
pressure-relief device of the present type is 
that it can be made to shift to the fully open 
position once the pressure limit is exceed- 
ed, and to remain fully open until manually 
reset. In contrast, a spring-loaded low- 
pressure-relief valve typically begins to 
leak at the pressure limit but opens fully 


only if the pressure continues to rise 
beyond the limit. 

This work was done by Tyson Arthur 
Goudey and David Jonathan Chalk of 
General Dynamics for Lewis Research 
Center. For further information, write in 
79 on the TSP Request Card. LEW- 15558 
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THE O.E.M. SUPPLIER 
TO THE INDUSTRY 

and for the first time, we’d like to introduce ourselves. 



Chances are you already use our products and 
are familiar with our quality and competitive 
pricing. Now you can put a name to the product 
line-COSTAR™. Below is only a partial list of 
our fine line of standard industrial cameras. All 
are available in PAL and CCIR formats, board 
level and private label. 


We use the Sony Hyper-HAD™ sensor 
exclusively on all our cameras. Look for the 
CV in the part number, it is your assurance of 
engineering excellence, quality and reliability. 
Our primary business, our only business, is 
providing video and optical solutions to OEM 
manufacturers. 



CV-M10/M30 CV-M1000 

Series Series 


CV-71 0/730 CV-235/30SH/36SH CV-735/755 

Series Series Series 



• 1/2" CCD sensor, • 1/2" high resolution sensor, 

• Electronic CCD iris for 570 TV lines horizontal 

auto light control • 2:1 interlace or non-interlace 

• Electronic shutter to 1 /1 0,000 scanning 

sec. • Variable electronic shutter 

• TTL auto tracking white 
balance or preset 


• Progressive scan 
monochrome 

• Square pixel 

• EIA / VGA signal system 

• Random trigger shutter 

• Interlace/non-interlace 
operation 

• Selectable scan rates on 
M30 

• RS-232 option 


• Full DSP operation 
•Available in 1/2M/3", 1/4- 

format 

• On screen programming or 
remote set-up via RS-232 

• 2m or 5m option 

• Composite/Y-C/RGB outputs 
standard 

• 450 lines of resolution 
(horizontal) 

• Backlight compensation, 
aperture correction standard 


• CS-mount 

• High sensitivity: 0.3 lux at 
sensor 


speeds 

• Field or frame reset 
selectable 

• 12 pin industrial standard 
connector 

• Available in miniature remote 
head versions 


• Ultra-miniature remote head 

• 2m or 5m cable length option 

• High resolution picture, 450 
TV lines 

• Excellent sensitivity to 0.5 lux 
at sensor 

• White balance by manual, 
auto, one push 


COSTAR COMPANY LTD.-HEADQUARTERS AND MANUFACTURING FACILITIES 

REGISTERED OFFICE: 3-30-5 Tsutumaki, Setagaya. Tokyo 
Tokyo West: 3-15-18 Sakura. Room 102 • Stetagaya, Tokyo • TEL (03)3706-3235 FAX (03)3706-3419 
Tokyo East: 2-4 Nihonbashi Muromachi • Chuo-ku, Tokyo • TEL (03)3279-0719 FAX (03)3279-0718 
COSTAR USA.: 40925 County Center Dr.. Suite 210 • Temecula. CA 92591 • TEL (909) 699-9000 • FAX (909) 308-9188 


For More Information Write In No. 680 
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Machinery/Automation 


High-Torque Right-Angle Gearbox 

The torque-to-weight ratio and output stiffness could be comparable 
to those of a harmonic drive. 

NASA's Jet Propulsion Laboratory, Pasadena, California 
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The Dual-Differential Mechanism in this gearbox would be relatively compact and lightweight, with high output stiffness. It could be designed 
to provide an arbitrarily large speed -reduction ratio, without need for additional stages of gearing. 


A conceptual right-angle gearbox 
could provide a large speed-reduction 
ratio (and corresponding multiplication of 
torque) in a relatively compact, lightweight 
package. Depending on the specific 
gear-tooth specifications and other 
design parameters, this gearbox could be 
made to provide any speed-reduction 
ratio from about 40 to infinity, without 
need for additional stages of gearing. The 
torque-to-weight ratio, output stiffness, 
and efficiency of this gearbox could be 
comparable to those of a harmonic drive. 
Harmonic drives are typically limited to 
speed-reduction ratios < 320. 

The gearbox would include an input 
housing that surrounds an input shaft, 
and an output housing that could rotate 
on bearings with respect to the input 
housing about an axis perpendicular to 
that of the input shaft (see figure). The 
output housing would be the output 
drive member; that is, the overall func- 
tion of the gearbox would be to make 
the output housing rotate slowly, with 
high torque capacity, relative to the 
input housing, about an axis perpendic- 
ular to that of the input shaft. The input 
shaft could be turned by a motor or 


other actuator mounted coaxially in the 
input housing. 

The gearbox would contain an outer 
and an inner differential. These differential 
mechanisms would be similar to those on 
the rear axles of most automobiles, but 
would contain gears cut with numbers of 
teeth somewhat different from those ordi- 
narily used. The input shaft would turn spi- 
der gear B of the outer differential, thereby 
causing bevel gears A and B of the outer 
differential to rotate in opposite directions 
about the tube in the output housing. 
Bevel gears A and B would have the 
same pitch diameter, but may have a 
slight variation in the number of teeth, 
thus causing them to rotate at different 
velocities. The load would also be shared 
by spider gear A of the outer differential, 
which would rotate as an idler between 
bevel gears A and B of the outer differen- 
tial. Each bevel gear of the inner differential 
would rotate with, and thus be driven by, 
the corresponding bevel gear of the outer 
differential. As in the outer differential, 
these bevel gears may also vary in number 
of teeth. In turn, the bevel gears of the 
inner differential would drive the spider 
gears; because the spider shafts would be 


rigidly attached to the tube in the outer 
housing, this action would cause the outer 
housing to turn about the output axis by 
an amount that would depend on the 
numbers of teeth in the various gears. 

Because torque would be transmitted 
simultaneously through multiple gear 
teeth on large pitch diameters, the torque 
capacity of this gearbox would be very 
high in comparison with that of gearbox- 
es of the same size and weight but older 
design. This same feature would impart 
very high output stiffness. Yet another 
advantage is that backlash could be 
reduced or eliminated in two ways: (1) 
Because the total number of gears would 
be kept small, even for high gear ratios, 
there would be fewer than the usual num- 
ber of locations where backlash could 
enter. (2) The sandwich configuration of 
the differentials would make it possible to 
preload the differentials by incorporating 
springs to press the two sets of bevel 
gears inward against the spider gears. 

This work was done by Timothy ft. 
Ohm of Caltech for NASA’s Jet 
Propulsion Laboratory. For further 
information, write in 19 on the TSP 
Request Card. NPO- 19542 
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Technology on the Move 


The Foremost OEM Technology Event for Communications, 
Computer, and Electronics Professionals 


Featuring Over 1,200 Exhibits on 

Active / Passive Components 

Computer Peripherals / Board Level Products 

Connectors / Interconnects 

Manufacturing / Production & Test Equipment 

Network Equipment / Software 

Power Components 

Presenting 4 
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A Wescon Event for The Semiconductor Industry Co-Sponsored by 

C. • 

me 
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Featuring Hundreds of Exhibits on 

Microprocessors, Microcontrollers, Memories, 
Communication IC's, ASICS, and Othe^Advanced 
Microelectronics & Design Systems & Software 

and a New 


Applications Conference on Communications and 
Computer Technologi i 
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! 


October 22-24, 1996 

Anaheim Convention Center • Anaheim, CA, USA 

For more information , contact 
Electronic Conventions Management 
8110 Airport Boulevard, Los Angeles, CA 90045 

Call (800) 877-2668 or (310) 215-3976, ext. 218 • Fax (310) 641-5117 • e-mail to wescon@ieee.org 

Visit and register on the Web at http ://www. wescon. com 


Wescon is sponsored by the Los Angeles Council and San Francisco Bay Area Council, IEEE <Q> 

and Southern and Northern California Chapters, ERA €(£. 

Wescon recognizes the support of the American Electronics Association (AEA) and Electronic Industries Association (EIA). 

Wescon is produced by Electronic Conventions Management (ECM). 



Apparatus for Circumferential Sensor Scans 

The principal advantage is reproducibility of circumferential position. 
Marshall Space Flight Center, Alabama 


An apparatus carries ultrasonic and/or 
other sensors in a scan along a circumfer- 
ential track on a large cylindrical object. In 
the original application for which the appa- 
ratus was custom-designed, the circum- 
ferential track is part of a joint between two 
cylindrical sections of a large solid-fuel 
rocket motor, and the sensors are used to 
inspect the joint. The basic principle of the 
apparatus may be applicable to inspection 


of other large, round objects like tanks, 
pressure vessels, and pipeline sections. 

The principal advantage of the appara- 
tus is that it can be commanded to move 
to a specified circumferential position, 
repeatably and accurately. This not only 
helps to ensure accuracy of inspection 
data but also makes it possible to return to 
a previously identified defect for further 
inspection or repair. 


The apparatus (see figure) is moved 
along the circumferential track by a drive 
mechanism actuated by a stepping motor 
with position feedback from a shaft-angle 
encoder. The kinematic relationships 
among the track, the apparatus, and the 
sensors are such that once mounted on 
the apparatus, the sensors are automati- 
cally maintained in the required alignment 
with respect to the part to be inspected. 

The stepping motor is covered with an 
aluminum housing, which serves to con- 
tain any sparks that might be generated in 
the operation of the motor (sparks pose an 
obvious danger in proximity to the solid 
rocket fuel in the original application). 
Through a tube connected to a nipple, the 
interiors of the motor housing and shaft- 
angle encoder are purged with nitrogen. 



Wheels Driven by a Stepping Motor with 
position feedback reproducibly position the 
apparatus and sensors along the circumfer- 
ential track. 

The main body of the apparatus is 
machined from aluminum stock and 
anodized for protection against corrosion. 
The apparatus is connected to a motion- 
control/data-acquisition electronic system 
via an umbilical cable. All drive and feed- 
back information is transmitted via this 
cable. Separate cabling that piggybacks 
onto the umbilical cable is used to transmit 
data from the sensors to the data-acquisi- 
tion subsystem. 

This work was done by Paul W. Kamer, 
Michael J. Mesick, Howard C. Morrill, 
William Chyr, and Gary Brochman of 
Thiokol Corp. for Marshall Space Flight 
Center. For further information, write in 
72 on the TSP Request Card. MFS-31063 


IF YOU THINK YOU CAN’T SEAL IT, 
YOU HAVEN’T TRIED 

PNEUMA-SEAL 

Pneuma-Seal is an inflatable gasket that when pressurized with 
air. fills the gaps between surfaces, even hard -to -seal uneven 
surfaces. And when deflated, Pneuma-Seal quickly retracts to 
prevent interference when opening and closing a door or cover. 

You can use Pneuma-Seal as an effective barrier against 
pressure differentials and to seal out water, dust, gas, chem- 
icals. noise and other contaminants 
Pneuma-Seal is particularly suitable for: 

Large enclosures where it is uneconomical to machine the 
entire sealing surface 

Uneven fabrications where traditional compression gaskets 
or latches are ineffective 

Horizontal or vertical sliding doors or covers that would 
tend to drag on and abrade conventional seals 
Hinged doors w-here flush thresholds are required 
Typical applications include: 

Processing equipment: chemical, food, textile, pharmaceu- 
ticals, dryers, ovens and where rapid sealing and unsealing 
are required 

Pollution control: sound attenuation, hopper seals 
Laboratory facilities: test equipment, clean rooms 
Transportation: military vehicles, aircraft, shipboard, mass 
transit doors and hatches 

Construction: special purpose doors, flood protection 
Pneuma-Seal is available in a wide range of profiles, with 
fabric reinforcing where applicable, and in a variety of rubber 
and silicone compounds to meet harsh environmental conditions. 

Pneuma-Seal is furnished complete, ready to install as 
continuous loops, strips, rectangles, or other shapes to your 
specified dimensional requirements. 

To obtain a complimentary copy of our designer's handbook, engineering 
assistance or to have a Presray representative contact you, please call us at any of 
the following telephone numbers: 

(914) 855-1220 Telex: 646720 
FAX: (914) 855 1139 West Coast: (714) 751 2993 




PRESRAY 

Presray Corporation 

159 Charles Colman Boulevard, Pawling, NY 12564 

YOl MAY ALSO CONTACT US BY CIRCLING THE 
RESPONSE NUMBER INDICATED BELOW. 
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NEW PRODUCTS 


• VIDEO/IMAGING 
- FIBER OPTICS 


FROM 


9 



Semiconductor Processing 



Memory Repair 
Laser Trimming 
Mask and Wafer Inspection 


. Bio-Medical Systei 

• Dermatolo 

• Ophthalmolo 

Analytical I nstru mental 
Confocal Microsco 


Imaging and Fabrication 

Digital Radiography 
High Resolution Facsimile 
Material Inspection 
Rapid Prototyping 


Laser Projection 

Industrial CAD Projection 
Laser Entertainment 


Laser Material Processing 

Marking & Machining 
Cutting & Drilling 
Welding & Treating 


With a world of experience and installations in laser-based system 
applications, Cambridge Technology, Inc. offers the highest perfor- 
mance optical scanning solutions to meet the needs of the most 
demanding optical system requirements. With a complete line of High 
Performance Moving Coil and Moving Magnet Galvanometers for 
large apertures and small, our patented technology offers positioning 
speeds up to 1 KHz and micro-radian level positioning accuracy. 


With a strong commitment ond focus on the continued innovation 
and introduction of high performance optical scanning products, 
Cambridge Technology is the obvious choice and partner for all your 
positioning requirements. 

Let our Technical Sales Engineers or Trained Field Representatives help 
you reach new levels of optical scanning speed, accuracy and productivity. 


Cambridge 

Technology 

Major Representatives: JAPAN / T.E.M. Tel. (03) 3226-7671, Fax (03) 3226-7673 GERMANY / OPTILAS GmbH Tel. 089/89 01 35-0, Fax 089/800 25 61 
FRANCE / OPTILAS Composonts Tel. 33 (1) 60 79 59 66, Fox 33 (1) 60 86 96 33 UNITED KINGDOM / Loser 2000 Ltd. Tel. 01 604 708733, Fax 01 604 708714 
USA-West Coast / Griot Group, Int. Tel. 408-727-2880, Fox 408- 727-2899 THE NETHERLANDS / DTL Laser Technology Tel. 31 50 5735 600, Fox 31 50 5713 194 

Cambridge Technology Corporate Office: Tel.617- 923-1181* Fax 617-924-8378 • http://www.camtech.com 
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14a Off-Line-Locked Laser-Diode Chemical-Species Monitor 
1 6a Long-Trace Profiler for In-Situ and Vertical Scanning 
Applications 

1 7a Self-Injection-Locked Electro-Optical Microwave Oscillator 
1 8a Measuring Differential Frequencies of Laser-Anemometer 
Beams 

1 9a Nonintrusive Stress Measurement System 
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beam-steering applications in harsh environments. Photo courtesy Meller Optics. 


DEPARTMENTS 


2a News Briefs 


20a New Products 


22a New Literature 



LASER DIODE OPTICS 


When your application demands high qudlity idser diode optics, 
think of Optima. Our 336 Series collimating lenses have been 
used in space systems and in more down-to-earth applications 
like bar code readers, laser pointers, and smoke detectors. 

Whether you need a custom assembly or just an off-the-shelf 
component, we'd like you to consider Optima. Please ask 
for our catalog covering the following items: 

• COLLIMATED DIODE LASERS, VISIBLE THRU NEAR-INFRARED 

• LASER DIODE MOUNTING KITS 

• COLLIMATING AND OBJECTIVE LENSES - GLASS OR PLASTIC 

• SINGLETS. DOUBLETS AND ACHROMATS 

• ANAMORPHIC PRISMS 

• OPTICAL FLATS - MIRRORS, BEAMSPLITTERS, FILTERS 

• DIFFRACTION GRATINGS 

• ASPHERIC LINE GENERATOR LENSES 
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OPTIMA PRECISION INC., 775 SW LONG FARM ROAD, WEST LINN, OREGON 97068 
PHONE: (503) 638-2525 OUTSIDE OREGON: (800) 544-41 1 8 FAX: (503) 638-4545 
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NEWS 

BRIEFS 

Notes on the Industry 
and Federal Labs 

The already teeming diode-pumped solid- 
state (DPSS) laser marketplace has a new 
entrant: HMG Photonics. The company, a 
joint venture of Melles Griot Inc., Irvine, CA, 
and Hitachi Metals Ltd., Tokyo, Japan, intro- 
duced its first product at the Conference on 
Lasers and Electro-Optics (CLEO) in 
Anaheim in June. The Model ICD-430 (see 
"New Products") is a DPSS laser emitting a 
10-mW single-spatial-mode blue beam that 
the company says is useful for reprographics, 
compact-disk manufacturing, and medical 
instrumentation. Melles Griot designs, manu- 
factures, and distributes a wide variety of pho- 
tonics products worldwide. Hitachi Metals, a 
leading manufacturer of specialty steels, auto- 
motive components, and magnetic and elec- 
tronic materials, also develops new electronic 
and laser devices. 

The Light Brigade, the supplier of fiber 
optic design, installation, and maintenance 
training, has moved to new and larger facili- 
ties. The new address is 7691 S. 180th St., 


Kent, WA 98032. Phone and fax numbers 
remain the same: (206) 251-1240 and (206) 
25 1-1245 respectively. 

Bell Laboratories researchers have demon- 
strated the world's first room-temperature 
and high-temperature semiconductor lasers 
that operate in the mid- and long- wavelength 
infrared regions. Quantum-cascade (QC) 
lasers, invented at Bell Labs’ Murray Hill, NJ, 
site in 1994, initially operated at temperatures 
lower than -300 °F; the new lasers, at 5 
microns, provide a pulsed peak power of 
about 200 mW at 77 °F and about 100 mW 
at 127 °F. 

Federico Capasso, head of the quantum 
phenomena and device research department 
at Bell Labs (now the R&D arm of Lucent 
Technologies), says that the spectral ranges of 
the new lasers — 3-5 pm and 8-13 pm — will 
be useful in pollution monitoring and indus- 
trial process control for environmentally safe 
manufacturing, because many hazardous and 
toxic chemicals have optical absorption "fin- 
gerprints" at these wavelengths. Among other 
uses foreseen are the detection of water and 
pollutants in the gases employed in semicon- 
ductor processing. 

The Bell Labs team says the QC laser is the 
world’s first whose emission wavelength can 
be tailored over a wide range in the infrared 
by varying the thickness of the material layers. 


They have demonstrated wavelengths ranging 
from 4 to 1 1 microns. 

The Defense Sciences Office of the 
Defense Advanced Research Projects Agency 
(DARPA) awarded Bell Labs a two-year grant 
to develop continuous-wave QC lasers that 
can be cooled by thermoelectric coolers, i.e., 
above -75 °C. Thermoelectric coolers typical- 
ly cost no more than a few hundred dollars, 
while cryogenic coolers cost about $10,000. 

Personnel of the Air Force Phillips 
Laboratory's Airborne Laser Technology 
Division registered the first successful use of a 
laser beam to illuminate and track a theater 
missile in its boost phase on June 3 at the 
Army's High Energy Laser System Test 
Facility, White Sands Missile Range, NM. 
The test, which involved a missile travelling at 
about one kilometer per second, was repeated 
successfully on June 1 6. 

The researchers, a joint team from the Air 
Force, Army, Navy, Massachusetts Institute of 
Technology’s Lincoln Laboratory, Hughes 
Aircraft, and Aero therm Corp., initiated the 
test by locking the tracker onto the missile’s 
bright exhaust plume. About 15 seconds and 
23 kilometers into the launch, the laser was 
switched on to illuminate the missile’s body. 
Technicians then used the reflected laser light 
to focus the tracker on the body, and the laser 
tracked it out to about 50 kilometers. 
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,aser Optics from II-VI Incorporated... 

Countdown to Quality! 



Laser Optics and Crystals 

High quality laser materials from our 
VLOC Division include Nd:YAG, Er:YAG, 
CTH:YAG and Nd:YV0 4 . VLOC is also an 
industry leader in the production of nonlin- 
ear crystals such as KNb0 3 and KTP along 
with optical components in the 1 90- 
3000 nm spectrum. 


Two-Axis Diamond Turning 

ll-VI offers ultra-precision two-axis diamond 
turning of copper, aluminum and other 
infrared materials utilizing a Nanoform 600. 
High power C0 2 laser mirrors with 
diffraction free surfaces are produced on 
our MSG flycutter. 




Optical Design and 
Engineering 

II-VI leads in the design of custom 
IR components and systems. 
Computer Aided Drafting (CAD) 
systems combined with optical 
design programs have enabled us 
to produce specialized optical 
mounts, components and electro- 
optic assemblies. 


Imaging Lenses 

II-VI produces optical elements for 
sophisticated IR imaging systems such 
as zoom lenses, scene simulators, 
FLIR systems, and IR projectors. 




Assembly of Optical and 
Electro-Optical Components 

The assembly of optical and electro-optical 
components and devices requires extreme 
care plus special tools and 
training. II-VI understands these 
critical factors and brings them 
together to assemble compo- 
nents ranging from simple 
mounted lenses to complex 
electro-optical modulators and 
military subassemblies. 


For more information on the complete line 
of II-VI optic materials, optics, compo- 
nents, and electro-optical products, call 
412-352-1504 or fax 412-352-4980 today 
for our 48 page Optics Catalog. It offers 
manufacturers and users of lasers and 


Advanced Thin Film Coatings 

II-VI is the worldwide leader in the design 
and development of consistently low 
absorption coatings for high power C0 2 
and Nd:YAG laser optics, as well as other 
specialized coating products for industrial, 
medical and military systems. 


laser systems information on all aspects 
of infrared optics including IR materials, 
an optics tutorial, plus specification and 
selection data. For copies of our VLOC 
Division catalogs, call 813-938-0092 
or fax 81 3-938-9493. A-12R 
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NASA's Planetary Integrated Camera-Spectrometer 


Behind the acronym PICS, for NASA's 
Planetary Integrated Camera-Spectrom- 
eter, with its seemingly fitting overtone 
of "pixels," actually lies a project that is 
innovative in both concept and execu- 
tion, according to Jet Propulsion Labor- 
atory researchers most closely involved 
with its development. 

The integrated instrument, conceived 
for the Pluto Fast Flyby (PFF) mission, 
combines in one sensor system a near-IR 
spectrometer (256 spectral channels, 
1300-2600 nm), a two-channel imaging 
camera (300-500 nm, 500-1000 nm), 
and a UV spectrometer (80 spectral 
channels, 70-150 nm). The great dis- 
tance of the planet from Earth (30-50 AU) 
and budgetary constraints ruled out the 
use of any but the smallest reconnais- 
sance spacecraft with currently available 
launch vehicles. In 1993 a NASA Re- 
search Announcement invited innovative 
designs to meet the objectives of the 
approximately 9-year-long mission to 
Pluto. Mission science requirements 
called for two spectrometers and two 
visible-light cameras in an instrument 
weighing less than 7 kg and consuming 
less than 6 W of power. 

Since no previous instrument met the 
design constraints, or even came close, 
the JPL approach from the outset con- 
centrated on three elements to reach the 
needed goals: system architecture, 
detector sensitivity and noise, and mate- 
rials. The team strove first to maximize 
the commonality between the different 
channels of the unit. Thus, all of them use 
the same primary collecting mirror ele- 
ment, the heaviest mirror in the system. 
For detectors that require cooling, the 
heat radiator and the detector assembly 
form an integrated mechanical sub- 
assembly, so designed that the critical 
components will all run at their optimum 
temperatures. By sharing the set of fore- 
optics and a miniaturized, low-power set 
of electronics to drive the signal chain of 
all three PICS focal planes, the sensor 
system comes in weighing 5 kg, requir- 
ing 1 .5 W of power, and fitting within a 
total volume of 30 X 30 X 40 cm. 

Another pivotal issue considered very 
early in the design was the need to devel- 
op a self-sequencing instrument. That is, 
it would incorporate an integrated sci- 
ence data-gathering timeline in which 
the UV and IR spectrometers and the vis- 
ible cameras would operate in comple- 
mentary fashion to accumulate data as 
the spacecraft approaches and then 
passes Pluto and its satellite Charon. 
According to Gregg Vane, PICS Program 
Manager at JPL, earlier planetary mis- 


sions such as Voyager were plagued with 
sequencing difficulties. Voyager, which re- 
quired four optical sensors and a sophisti- 
cated scan platform to perform functions 
equivalent to those of PICS, en-countered 
such problems because all of those 
involved in the design "wanted to take 
data at the closest point of approach." 

Sequenced Data-Gathering 

PICS's data, by contrast, will be 
acquired sequentially by the separate 
focal planes at times appropriate to pro- 
vide correct spatial coverage in the 
respective channels. The integrated sen- 
sor system, configured as a long-focal- 
length instrument, enables data gather- 
ing from far out. Because the spatial res- 
olution required for UV data is coarsest, it 
will be taken farthest from the target. The 
highest-resolution visible-image data will 


be taken closest to the planet, and the 
intermediate-resolution IR in between. 

A further advantage is that this design 
feature eliminates the need for a scan 
platform, again reducing weight and 
power requirements. By contrast, Voya- 
ger's four-instrument optical remote 
sensing package, including its scan plat- 
form, weighed 200 kg, consumed some 
75 W of power, and filled a total volume 
of close to a meter in both diameter and 
height. PICS is also expected to cost less 
than $20 million, whereas the Voyager 
equipment was more than $100 million. 

The team's solution to the complex 
materials issue turned out to be simple. 
In addition to the question of mass, the 
instrument had to have long-term toler- 
ance of a wide range of temperatures, 


from about 280K on Earth to 40-60K at 
Pluto. Thus the materials must be highly 
dimensionally stable, chemically nonre- 
active, and with good structural capabili- 
ties and manufacturability. 

The result of this set of constraints was 
the decision to make the entire instru- 
ment, optical and structural, of silicon 
carbide (SiC). This in turn led to a new 
approach to the instrument's subse- 
quent development. The JPL designers 
spent considerable effort in selecting 
industrial "teaming partners" to carry out 
the design to take advantage of SiC's 
strengths and to meet the other project 
constraints. "We don't think of anyone 
we worked with as vendors," Vane said. 
"This was truly a joint design effort. The 
revolution has really taken place." The 
PICS structural configuration was devel- 
oped in collaboration with SSG Inc. of 


Waltham, MA. Others in the integrated 
team were Rockwell Science Center (the 
IR focal plane arrays), the University of 
Arizona (UV spectrometer), and the U.S. 
Geological Survey, which is the home 
institution of the PICS principal investi- 
gator, Dr. Laurence Soderblom. 

All of PICS's data-gathering systems 
share a single off-axis Gregorian tele- 
scope. Both primary and secondary mir- 
rors are off-axis sections of rotationally 
symmetric aspheres, enabling them to 
be fabricated by diamond turning with 
post-polishing. In the UV spectrometer 
channel, the primary mirror focuses the 
light directly through an entrance slit, 
and an aberration-corrected concave 
diffraction grating sends it to the UV 
detector. 



sensor arrays. 
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The other instruments share the sec- 
ondary mirror, an aluminum-coated con- 
cave mirror that picks up the fields reflect- 
ed from a fold mirror. Another fold mirror 
directs the light to the focal plane assem- 
blies of the two CCD cameras. A dichroic 
beamsplitter cube splits the light for the 
two. Diffraction-limited performance is 
achieved over both CCD fields of view. 

Making the infrared imaging spectrom- 
eter slit off-axis from the CCD fields 
enabled the designers to use a small 
prism bonded to the dichroic cube to 
split off the light for it. The IR spectrome- 
ter had to be small enough to be cooled 
as part of the cold focal plane assembly 
to minimize thermal background. The 
team chose a design from the Czerny- 
Turner family with an overall focal length 
of just 7 cm. The field curvature was 
compensated for by an off-axis segment 
of a spherical field-flattening lens. The IR 
spectrometer also uses a plane grating 
with 110 grooves/mm. 

The UV spectrometer uses a toroidal 
grating with 1400 grooves/mm that 
focuses the light onto an intensified CCD 
detector of the same type as that in the 
visible channel, to simplify data acquisi- 
tion and control electronics. The grating 
is holographic to minimize stray light, and 
produces a flat image plane on the 
detector, which is a single microchanne! 
plate coupled to a phosphor output. 

Another aspect of commonality is that 
the electronics are integrated: that is, one 
signal chain serves all of the PICS’s 
channels. State-of-the-art electronics 
packaging such as hybrids and gate 
arrays help to minimize mass and size. 

Focal Plane Demands 

The science requirements of the mis- 
sion imposed some difficult demands 
on the design of the IR focal plane. 
Among them are a need for a very high 
signal-to-noise ratio of greater than 100 
in all spectral channels; high spatial and 
spectral resolution, requiring at least a 
256-X-256-pixel staring focal plane; radi- 
ation hardness, especially against the 
spacecraft's own plutonium-powered 
RTG power units; and modestly low oper- 
ating temperature achievable with radia- 
tive cooling, obviating the deployment of 
active coolers. 

A further consideration was to base 
the design on proven IR focal plane array 
technology. If none could be found to 
meet all of PICS's requirements, then the 
goal was to adopt an existing design and 
make as few modifications as possible to 
fulfill the design objectives. The PICS 
focal-plane readout thus represents an 
evolutionary advancement on the suc- 
cessful Near Infrared Camera and Multi- 
Object Spectrograph (NICMOS-3) read- 


out developed by the Rockwell Science 
Center of Thousand Oaks, CA. The NIC- 
MOS-3, a Hubble Space Telescope sec- 
ond-generation replacement package, 
has also been utilized for several years in 
ground-based astronomical cameras at 
the world's leading observatories. 

Meeting the demanding signal-to- 
noise ratio needed for high detectivity 
with the small optical system requires 
very low read noise. The team will 
improve on the NICMOS-3's already low 
noise — about 30 electrons input refer- 
red — by eliminating the earlier instru- 
ment’s reset anomaly, bringing the read 
noise down to a predicted 10-15 elec- 


trons and resulting in greater operating 
efficiency and some reduction in data- 
storage requirements. 

The JPL team is currently building a 
PICS flight model for the New Millennium 
Deep Space I solar electric propulsion 
asteriod mission, slated for launch in July 
of 1998. Though the Pluto mission has 
not yet been approved by Congress, the 
call for the payload was expected this 
summer, with a launch target of 2001, 
and the US Geological Survey will pro- 
pose PICS for it. 

For more information, contact 
Gregg Vane at (818) 354-2851; Fax 
(818) 393-4369. 
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Manufacturable Self-Imaging Waveguide Devices 

Device fabrication with improved throughput and polarization characteristics 
uses standard processing techniques. 

Army Research Laboratory, Adelphi, Maryland 


The self-imaging effect in planar opti- 
cal waveguides can be used to perform 
a variety of functions, such as beam- 
splitting and recombining, beam steer- 
ing and switching, and signal multiplex- 
ing and demultiplexing. Several groups 
have demonstrated novel self-imaging- 
based devices in semiconductor wave- 
guide systems. 

Using reactive ion etching (RIE) to 
fabricate these devices produces deep 


1 -X-N optical beamsplitting is a prac- 
ticable application of the self-imaging 
effect in waveguides. Figure 1 illustrates 
the evolution of the guided field as it 
propagates through the multimode in- 
terference (MMI) region of a 1-X-4 
beamsplitting device. The sidewalls of 
the device reflect the laterally diverging 
field, and a standing wave interference 
pattern is produced. An array of output 
ridge waveguides collects the light 


where four constructive interference 
nodes are formed. 

To demonstrate self-imaging with the 
partial-etch technique, the ARL team 
fabricated 1-X-4 and 1-X-16 beamsplit- 
ters on an asymmetric air-GaAs/AIGaAs 
waveguide. A standard planar process 
of ion milling took place through a pho- 
toresist mask. A scanning electron 
micrograph of a ridge waveguide adja- 
cent to the device is shown in Figure 2. 




Legend 
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Figure 1 . 1-X-4 self-imaging waveguide beamsplitter: (a) perspective view of the device and (b) computer model of the electric field's evo- 
lution through the MMI region. 


recesses with vertical sidewalls in 
semiconductor materials. In important 
waveguide material systems such as 
UNb0 3 and LiTa0 3 , however, it is dif- 
ficult to etch such deep recesses 
with vertical sidewalls. Researchers at 
the Army Research Laboratory (ARL) 
have demonstrated that a partial etch 
with sloping sidewalls is still suffi- 
cient to realize self-imaging. This 
fabrication technique eases manufac- 
turability, increases applicability to 
diverse waveguide material systems, 
reduces insertion loss, and decreases 
polarization crosstalk. 



Figure 2. Transverse waveguide structure: (a) line drawing of the transverse waveguide and 
the device sidewall, and (b) scanning electron micrograph of the cleaved facet of a ridge wave- 
guide adjacent to the device. The sidewall slant is 54° relative to the waveguide surface and 
the etch depth is 0.5 pm. 
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A Digital CCD Detector 
for Every Experiment 

Princeton Instruments, the leading detector manufacturer for over 1 3 years, 
offers a complete line of cooled detectors, accessories, and options. We provide 
competitively priced, superior performance solutions to any experimental problem. 

Liquid Nitrogen Cooled Detectors 

/ Liquid nitrogen cooled detectors offer the lowest 
dark charge, allowing exposures of several hours 

/ Wide range of precisely thermostated temperatures 
/ Large dewar (shown at right) for longest hold times 

/ User selectable software controlled 
readout rates for lowest possible read noise 

/ Highest actual dynamic range due to 
Princeton Instruments optimized electronics 





Thermoelectrically Cooled Detectors 

/ Continuous readout up to five million pixels per second 

/ Completely programmable hardware optimizes 
timing, readout rate, and display rate 

y Dual A/D converters offer both high speed 
and high dynamic range in a single detector 




Cooled Intensified Detectors 


/ Single photoelectron detection 
with maximum detectability 

/ Superior grade intensifies 
with high linearity and low lag 

/ Air cooled model available 
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Note that the etched recess extends only 
halfway through the guiding layer and 
that the sidewalls of the device are sloped 
at about 54° relative to the surface. 

For self-imaging to be realized within 
a waveguide, the MMI region's side- 
walls must form reflective surfaces 
that still maintain transverse confine- 
ment of the guided wave. The partially 
etched sidewalls form total-internal- 


The output facet of a 1-X-16 self- 
imaging waveguide beamsplitter is shown 
in Figure 3. The best uniformity mea- 
sured in the 1 -X-1 6 devices was ± 7.8%, 
and the polarization crosstalk was typi- 
cally -25 dB for both the transverse- 
electric to transverse-magnetic (TE-to- 
TM) and the TM-to-TE conversions. In- 
sertion-loss measurements are typically 
calibrated against an adjacent straight- 


waveguide provides low insertion loss, 
low polarization crosstalk, ease in man- 
ufacture, and application to diverse 
material systems. These device charac- 
teristics lend themselves to integration 
with the modulators, amplifiers, 
sources, and detectors of a number of 
waveguide material systems. Sophisti- 
cated signal-processing devices such as 
wavelength division demultiplexers and 



reflection (TIR) interfaces for the wave- 
guide modes if two conditions are met: 
(1) the sidewall profile is constant along 
the light-propagation direction, and (2) 
the input(s) to the device have the same 
transverse-waveguide structure as the 
MMI region. Under these conditions, 
the waveguide modes are totally inter- 
nally reflected regardless of the slope of 
the sidewall. 


through waveguide. In many of the 
devices fabricated at ARL, the insertion 
loss in the splitter was actually less than 
that in the adjacent straight-through 
ridge waveguide. This low insertion loss 
and the low polarization crosstalk are 
attributed to reduced scattering of the 
waveguide fields off device sidewalls. 

A self-imaging waveguide device fab- 
ricated with a partial etch of the planar 


optical signal routers are viable using 
the self-imaging effect. 

This work was done by Dr. Tristan J. Tayag 
and Dr. David M. Mackie of the Army 
Research Laboratory, Adelphi, MD. 
inquiries concerning this technology should 
be addressed to Director, US Army Research 
Laboratory, Attn: AMSRL-TT-TA (Norma 
Vaught), 2800 Powder Mill Rd., Adelphi, MD 
20783-1 197; (301) 394-2952. 


Microlaser Doppler Anemometers 

These devices could be useful in medical, automotive, aeronautical, 
and scientific applications. 

NASA’s Jet Propulsion Laboratory, Pasadena, California 


Microlaser Doppler anemometers 
(pLDAs) consisting of distributed-feed- 
back (DFB) lasers with integrated binary 
optics and avalanche photodiode detec- 
tors have been proposed. The laser 
Doppler anemometers now commercial- 
ly available are large, fragile, power-hun- 
gry instruments made with gas or solid- 
state lasers, optics, and photodetectors 
as separate units that must be assem- 
bled and aligned with each other. The 
proposed pLDAs would be relatively 
inexpensive devices that would offer the 
advantages of low power consumption 


and compact, rugged, unitary construc- 
tion that would maintain the alignment 
of the optics. Furthermore, unlike other 
miniature flow sensors based on mea- 
suring the loss of heat from hot wires 
and films, the proposed jjLDAs would 
not be difficult to calibrate; the pLDAs 
would also be much less susceptible to 
errors induced by changes in tempera- 
ture, and would not perturb the mea- 
sured flows significantly. The compact- 
ness, ruggedness, and low power con- 
sumption of pLDAs would make them 
attractive for measuring a variety of 


flows, including (to name a few) flows of 
blood and/or air in the human body; 
winds; flows of air near aircraft-control 
surfaces; and flows of various gases and 
liquids in automotive engines. 

Like older laser Doppler anemome- 
ters, a pLDA would measure a flow in a 
small, remote probe volume by measur- 
ing light scattered from particles en- 
trained in the flow. In a basic laser 
Doppler anemometer, a laser beam is 
split into two beams that are focused 
and made to intersect, thereby defining 
the small probe volume at the intersec- 
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LM offers a complete array of beam delivery 
components, from lens and mirror f< 
to highly specialized application devices. Our beam 
delivery designs are based on proven technologies and 
years of “real life' experience in our own job shop. 

Because laser systems represent a large investment, 
our components are designed to provide a solution that 
can bring added versatililty and productivity to virtually 
any existing system. Modular design, combined w ith fast 
and convenient changeovers. offers our customers a cost 
effective method for updating a single element or retro 
fitting an entire laser system. Most standard components 
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your laser system’s processing capabilities. 
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beam delivery components have been demonstrating 
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turning more laser processing iwsslhlllih *s into 
profit building solutions. 
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tion. The light scattered by particles pass- 
ing through the two beams exhibits a 
slight difference in the Doppler-shifted fre- 
quency. This frequency difference, which 
is proportional to the particle velocity per- 
pendicular to the optical axis in the plane 
of the beams, is detected as an intensity 
modulation of the scattered light in isolat- 
ed “bursts” of light generated by particles 
passing through the measurement vol- 
ume. Accordingly, the scattered light is 
continuously monitored, and the frequen- 
cy content of these “Doppler bursts” is 
analyzed to determine particle speed. 

The top part of the figure illustrates a 
laser Doppler anemometer of typical 


older design, assembled from separate 
components. The bottom part of the fig- 
ure illustrates a typical pLDA. The source 
of light would be a DFB laser diode with 
ridge waveguides on both ends. Two 
focusing grating couplers (FGCs) — on 
each end — would be connected to the 
DFB laser diode via the ridge wave- 
guides. All of these components, plus a 
photodetector (not shown) to measure 
the scattered light, would be fabricated 
on one substrate as a unitary optoelec- 
tronic integrated circuit. 

Instead of splitting a single laser beam 
as in an older laser Doppler anemometer, 
the pLDA would generate two coherent 


laser beams propagating in opposite di- 
rections, each traveling along one of the 
ridge waveguides toward the FGC. The 
FGCs would be curved, chirped gratings 
that would diffract the laser beams out 
of the plane of the substrate at the 
required angles and would focus the 
beams into the probe volume. 

This work was done by Michael £ 
Hoenk, Richard D. Martin, and Siamak 
Forouhar of Caltech for NASA’s Jet Pro- 
pulsion Laboratory. For further infor- 
mation, write in 5 on the TSP Request 
Card. NPO-19538 
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PROPOSED f.iLDA 


A Proposed pLDA (not to scale as shown here) would be an optoelectronic integrated circuit. It would likely be fabricated by combination and 
extension of microfabrication techniques that have been used to make AIGa^As-based DFB lasers and electron-beam direct-write techniques 
that have been used to make diffractive optics. 
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Thin-Film, Light-Energized Bimorph 
Micromechanical Actuators 

Efficiencies would exceed those of older bulk-piezoelectric devices. 
NASA’s Jet Propulsion Laboratory, Pasadena, California 


MicromechanicaJ actuators of a pro- 
posed type would be based on the 
bimorph concept, but would be ener- 
gized by incident light instead of by 
applied voltages. In a given device, light 
could be supplied by a remote-con- 
trolled source or by a built-in semicon- 
ductor laser, for example. These devices 
offer the potential for contactless, pre- 
cise actuation with tetherless control. 
They could prove useful in miniature 
walking, vibrating, or gripping mecha- 
nisms that could be used, for example, 
to power miniature motors, explore ter- 
rain, inspect narrow crevices, or hold tis- 
sues during microsurgical procedures. 

Conventional, voltage-energized bi- 
morphs contain relatively thick wafers of 
bulk piezoelectric materials. A typical 
proposed device would contain thin (1 to 
10 pm thick) films of the ferroelec- 
tric/piezoelectric material lead lanthanum 
zirconate titanate (PLZT) deposited on 
opposite faces of a thin (25 to 35 pm 
thick), flexible substrate of silicon or per- 
haps a polyimide or other suitable poly- 
mer (see figure). The mass of the pro- 
posed device would be less than 10 mg 
— about 1/30 that of a conventional 
device of similar capability. The capaci- 


Thin Substrate of Silicon or a 
Thin Film of Polymer 



Thin Films of PLZT on a thin, flexible sub- 
strate would constitute a bimorph that, 
when illuminated, would bend away from 
the source of light. 


tance, and thus the response time of the 
proposed device would be of the order 
of 1/10 that of the conventional device. 
Moreover, the proposed device would 
be about 100 times as efficient. 

When exposed to light, a sheet of 
PLZT exhibits a voltage attributable in 
part to the ferroelectric effect, and 


involving physical mechanisms quite dis- 
tinct from those of semiconductor pho- 
tovoltaic cells. By the reverse piezoelec- 
tric effect, this photovoltage causes the 
sheet to bend away from the source of 
light. Thus, a sheet of PLZT can function 
as a light-driven actuator. To enhance 
the deflection, two oppositely poled 
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sheets can be bonded together on a suit- 
able substrate, as in a conventional bi- 
morph. The photovoltage is believed to be 
generated within an outer surface layer 
only 10 pm thick on the side facing the 
source of light; if true, this would make the 
proposed low-mass, thin-film design con- 
cept feasible. 

The greater efficiencies of the pro- 
posed devices (in comparison with those 
of conventional bimorphs) would be 
obtained by exploiting the following 
effects: 

• Losses caused by bonding processes 


would be eliminated. 

Losses of light by scattering would be 
reduced because the densities of 
defects in the thin films would be much 
smaller than in conventional piezoelec- 
tric ceramic wafers. 

The optical absorption coefficients of 
thin films can be tailored to be almost 
20 percent greater than in the corre- 
sponding bulk materials. 

The crystalline structures of PLZT films 
can be oriented to match the polariza- 
tion of the incident light. 

By appropriate doping, the response 


wavelength of the PLZT can be tailored 
for the visible part of the spectrum. 
Current materials are most responsive 
at 350 nm to 370 nm, and therefore, 
applications specifically in the biomed- 
ical arena which utilize near-UV irradia- 
tion in the chosen range will immedi- 
ately exploit the potential of this effect. 
This work was done by Santa Thakoor 
of Caltech for NASA’s Jet Propulsion 
Laboratory. For further information , 
write in 49 on the TSP Request Card. 
NPO- 19607 


Large-Area Avalanche Photodiodes for Oceanographic 
Lidar Systems 

A laboratory-industry collaboration strives to develop devices to replace 
the photomultiplier tube. 

Naval Air Warfare Center, Aircraft Division, Warminster, Pennsylvania 


The Aircraft Division of NAWC and 
Advanced Photonix Inc. have been work- 
ing to develop large-area (16-mm) 
avalanche photodiodes (APDs) for use in 
blue-green oceanographic pulsed laser 
radar (lidar) systems. Current lidar sys- 
tems primarily use a photomultiplier tube 
(PMT) as a detector. Although the PMT 


has very low noise and very high gain 
(105-106), the PMT suffers from low 
quantum efficiency (QE of 5-20%), mod- 
erate dynamic range (3-5 orders of mag- 
nitude), and the fragility inherent to a vac- 
uum tube. The large-area APD has a gain 
of 1000, a dynamic range of 8-9 orders 
of magnitude, and a QE of 7080% for 


the blue-green sector of the spectrum. 
Also, since the APD is a solid-state 
device, it is much more robust and less 
liable to sustain physical damage, a plus 
for Navy systems. The bandwidth of the 
large area APD is currently 50 MHz; work 
is under way to increase this to 1 00 MHz. 

One facet of this development pro- 
gram has been to develop a pixelated 
imaging APD from the large-area device. 
Imaging detectors allow lidar systems to 
do both target detection and target clas- 
sification with the same receiver. 
Advanced Photonix has developed a 
novel reverse etching process that main- 
tains the active area of the original large- 
area device. This technique has been 
used to manufacture an 8-X-8 pixelated 
large-area APD array, and work is cur- 
rently under way to develop higher-reso- 
lution arrays. 

Testing has been conducted on both 
the large-area APD and the 8-X-8 arrays. 
Measurements have included band- 
width, rise and fall times, quantum effi- 
ciency, gain, noise characteristics, and 
crosstalk between pixels (for the array). 
These measurements were made as 
functions of wavelength, optical input 
intensity, and bias voltage. Crosstalk 
between pixels was characterized under 
both continuous-wave and pulsed (3-ns) 
conditions. Effective pixel size of the 
array was also measured optically. 

The pulse response was measured by 
injecting a 3-ns laser pulse into the 
device under test. Its output was ampli- 
fied by an Analog Modules Inc. Model 
382 log amp to increase the dynamic 
range of the measurement. The mea- 
sured response of the large-area APD 
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decays 3 orders of magnitude in 150 ns. 
The long tail response is believed to be 
caused by surface defects on the face of 
the APD that create electron trapping 
centers, whose long lifetime causes such 
response to be increased. Work is under 
way to decrease tail response time. The 
rise time is 20 ns. The measured re- 
sponse of the array decays approximate- 
ly 3 orders of magnitude in 60 ns. The rise 
time of the pixel is on the order of 5 ns. 

The effective pixel size was measured 
by scanning a very small laser spot (0.25 
mm) across the pixel under test. Output 
was monitored with a Keithley Inc. Model 
617 electrometer. The measured pixel 
size was approximately 1 mm. This 
matched very well with the expected 
physical pixel size, which was 1 mm. 

Crosstalk between pixels was mea- 
sured by injecting an optical signal into a 
pixel and, as the power input was in- 
creased, noting the current output of an 


The addition of a probe supporting a 
mirror at its end enables a laser velo- 
cimeter to measure the crossflow veloc- 
ity directly in turbulent flow near the wall 
of a wind tunnel. This modification over- 
comes some of the limitations of prior 
laser velocimeters used to measure 
crossflows near a wall. These limitations 
include low signal-to-noise ratios, insuf- 
ficient sensitivity to the crossflow veloci- 
ty, and spurious signals from particles 
outside the intended small measurement 
volume in simultaneous multivelocity 
component measurement applications. 

The laser beams enter the wind tunnel 
approximately perpendicularly to the 
wall. The probe can be introduced 
through the same or the opposite wall. 
The mirror on the probe turns the laser 
beams through a right angle to grazing 
incidence on the wall or on a plane near 
and parallel to the wall. The probe is 
mounted to move with the other laser 
velocimeter equipment in scanning the 
measurement region. Alternatively, the 
laser beams might be introduced 
through a fiber-optic head on the probe 
(see figure on next page). 

The use of the mirror probe involves 
three major disadvantages, but it offers 
several advantages in return. The first 
disadvantage is that with the introduc- 
tion of the probe, the technique is no 


adjacent pixel. The crosstalk is on the 
order of 1000 to 1. 

Testing continues to be conducted on 
the large-area APD and the pixelated 
APD array to evaluate their usefulness 
for lidar and other electro-optical sys- 
tems. Future work will include forming 
an image from the array, optimization of 
the APD's structure for the blue-green 
spectrum, low-noise amplifier design, 
and integration of it with the device. 

This work was done by David Allocca of 
AMPAC Inc. and Dr. V.M. Contarino at the 
Naval Air Warfare Center, Aircraft 
Division, Warminster, PA. Inquiries about 
this work may be directed to Mr. Allocca 
at Ampac, 2640 Amy Dr., Norristown, PA 
19403; (215) 441-1957; FAX (215) 441- 
3470. Alternative contacts are Dr. Con- 
tarino, M.F. Squicciarini, and Fl.l. Billmers 
at the NAWC, Aircraft Division, Code 
5011, Warminster, PA 18974-5000; 
(215) 441-1569; FAX (215) 441-3470. 


longer noninvasive. The second disad- 
vantage is that one has to measure 
light scattered from the measurement 
volume perpendicularly to the optical 
axis, and this light is considerably less 
than is light scattered forward (along 
the optical axis). The third disadvan- 
tage is that to minimize spurious scat- 
tering of light by the wall and to enable 
measurements of perpendicularly scat- 
tered light, the wall in the measurement 
region has to be made transparent and 
optically smooth. 

One of the advantages is that the per- 
pendicular scattering provides for short- 
er sensing volumes (consequently, high- 
er spatial resolution) and, perhaps, bet- 
ter isolation of the velocimetric pho- 
todectector from background light. One 
very important advantage is that the 
crossflow velocity can be measured di- 
rectly at a grazing incidence, which 
allows for better spatial resolution nor- 
mal to the wall and reduced background 
light. Another advantage is that the 
transmitting and receiving lenses can 
be placed close to the measurement re- 
gion: this facilitates the use of a small 
measurement volume, and because the 
solid angle subtended by the receiving 
lens is relatively large, this lens can col- 
lect a relatively large amount of scat- 
tered light to provide a higher signal-to- 
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noise ratio. Yet another advantage is that 
measurements of turbulence are relative- 
ly free of spurious signals from particles 
outside the measurement volume in 
simultaneous multivelocity component 
measurement applications. Finally, the 
probe provides increased flexibility 


with regard to applications in differ- 
ent facilities. 

This work was done by D. A. Johnson 

of Ames Research Center and S. D. 

Abrahamson of the University of Minne- 
sota. For further information, write in 63 
on the TSP Request Card. 


Inquiries concerning rights for the 
commercial use of this invention should 
be addressed to the Patent Counsel, 
Ames Research Center. Refer to ARC- 
12707. 
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Velocimetric Laser Beams Are Turned to grazing incidence on or near the wall by a mirror on a probe or by a probe equipped with a fiber- 
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Off- Line- Locked Laser-Diode Chemical-Species Monitor 

A reference gas species could reside outside a reference cell. 

Marshall Space Flight Center, Alabama 


The figure shows the major function- 
al blocks of an improved tunable-laser- 
diode gaseous-chemical-species moni- 
tor. Like older instruments of the same 
general type, this one generates a laser 


beam at the wavelength of a character- 
istic absorption spectral line of a chemi- 
cal species of interest, projects the 
beam through a gas (which could be air), 
and measures the absorption of the 


beam in the gas to determine the con- 
centration of the species in question. 
Also like its predecessors, this instru- 
ment includes a reference cell plus a 
wavelength-dithering feedback control 


Laser Diode 



The Laser Wavelength Is Alternated between that of an absorption spectral line of a reference species and that of an absorption spectral line 
of the species of interest. The reference species can be located in either the measurement volume or the reference cell. 
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system to lock its wavelength to an absorption spectral line 
of a known reference species. However, unlike in the older 
instruments, the reference species need not be the species 
of interest, and need not reside in the reference cell; these 
are important advantages when the species of interest is 
transient or unstable (e.g., a radical), too corrosive to be con- 
tained in a reference cell, or a stable species in an excited 
state that cannot be maintained in sufficient concentration in 
a reference cell. 

These advantages are afforded by an off-line-locking 
scheme, in which the wavelength is locked to a reference spec- 
tral line at a known wavelength that differs from the wavelength 
of the spectral line of interest by a known amount. This scheme 
involves operation of the tunable laser diode in alternation 
between two wavelengths: First, the laser diode is locked to 
the reference spectral line during a short tuning period. Next, 
the line lock is temporarily disabled and the wavelength is 
abruptly shifted by the known wavelength difference to the 
absorption line of interest and held there during a short absorp- 
tion-measurement period. The wavelength is then abruptly 
shifted back to the reference spectral line, the line lock is 
restored, and the cycle is repeated. 

The abrupt shifts in wavelength and the rapid reference-line- 
locking adjustments of wavelength are effected by changing 
the laser-diode drive current according to the known depen- 
dence of the laser wavelength on the drive current as deter- 
mined previously in calibration measurements. As part of an ini- 
tial coarse setting of wavelength near the reference line, the 
current is initially set at a nominal value according to this known 
dependence. In addition, the temperature of the diode is main- 
tained at a steady value, in coordination with the initial current 
setting, according to the known dependence of wavelength on 
temperature for a given drive current. The wavelength-vs.-tem- 
perature and wavelength-vs. -current information are contained 
in the memory of the microprocessor. 

The beam from the laser diode strikes the beam splitter, 
which diverts a small part of the beam power through the refer- 
ence cell. The rest of the beam power travels to the measure- 
ment region, which can be either an open region or a space 
inside a sensor head. After passing through the measurement 
region, the beam is received by photodetector 1 , the output of 
which is fed to phase-sensitive detectors (PSD1 , PSD2, and 
PSD3) in the control and measurement circuitry. 

Depending on the chosen mode of operation, PSD1 puts out 
a signal proportional to either (a) the dc component of the out- 
put of photodetector 1 or (b) the first harmonic of the time-vary- 
ing component of the electrical output of photodetector 1 . The 
dc or first-harmonic signal provides an indication of the intensi- 
ty of the laser beam in the measurement region. The output of 
PSD2 is the second harmonic (or a higher even harmonic), 
which provides an indication of absorption by the species of 
interest. The microprocessor divides the second -harmonic sig- 
nal by the first-harmonic signal to obtain a normalized absorp- 
tion signal that is independent of variations in the intensity of 
the laser beam or of partial obscuration of the optics by dirt. 

If the reference species is located in the measurement 
region, then the off-line-locking scheme utilizes the output 
of photodetector 1 . If the reference species is located in the 
reference cell, then the scheme utilizes the output of pho- 
todetector 2, which receives the small portion of the laser 
beam that has passed through the reference cell. In either 
case, the applicable photodetector output is fed to PSD3, 
which puts out a signal proportional to the third harmonic 
(or a higher odd harmonic). This signal constitutes an error 
signal, which is zero when the laser wavelength equals the 
reference wavelength. This error signal is supplied to the 
line-lock circuit, which generates a frequency-correction 
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signal for the laser-control circuit. 

This work was done by Jamine Lee, 
Steven Richtsmeier, Neil Goldstein, 
Michael Gersh, and Fritz Bien of Spectral 
Sciences, Inc., for Marshall Space 
Flight Center. For further information, 


write in 94 on the TSP Request Card. 

In accordance with Public Law 96- 
517, the contractor has elected to retain 
title to this invention. Inquiries concerning 
rights for its commercial use should be 
addressed to 


Spectral Sciences, Inc. 

99 South Bedford St., if 7 
Burlington, MA 01803-5169 
Refer to MFS-26352, volume and 
number of this NASA Tech Briefs issue, 
and the page number. 


Long-Trace Profiler for In-Situ and Vertical 
Scanning Applications 

Precision metrology of x-ray mirror surfaces is available in harsh 
environments and over a 3-D area. 

Brookhaven National Laboratory, Upton, New York 


The long-trace profiler II (LTP II) is used 
to measure the shape of large flat and 
cylindrical aspheric mirrors used in syn- 
chrotron radiation (SR) beamlines. This 
instrument was originally developed at 
Brookhaven as part of a program funded 
by the US Dept, of Energy Office of Basic 
Energy Sciences in collaboration with 
Lawrence Berkeley Laboratory. A coop- 
erative research and development agree- 
ment (CRADA) was established with 
Continental Optical Corp. to meet the 
demand from laboratories and institu- 
tions around the world for instrumenta- 
tion to measure grazing-incidence mir- 
rors, and to develop new applications 
for the instrument. 

Continental Optical is developing an 
in-situ LTP (ISLTP) to be used to mea- 
sure the shape and distortion of mirrors 
subjected to extremely high heat loads 
in the ultrahigh-vacuum environment of 
SR storage rings, and a vertical-scan 
LTP (VSLTP) to measure the three- 
dimensional shape of large x-ray tele- 
scope components. 

The LTP is designed to measure the 
figure of large aspheric mirrors used to 
reflect x-rays at extreme grazing inci- 
dence angles. Mirrors used in grazing- 
incidence SR beamlines are often 
shaped like segments of cylinders or 
toroids, or far-off-axis conic sections 
such as paraboloids and ellipsoids. 
These mirrors are difficult to manufac- 
ture, since they require unconventional 
grinding and polishing techniques, and 
they are extremely difficult to measure by 
conventional optical testing techniques. 

The LTP uses a noncontact optical 
probe mounted on a precision air bearing 
slide to scan down the length of the opti- 
cal surface. The probe consists of a col- 
limated laser beam split into two collinear 
beams separated by a distance of one 
millimeter. They are reflected off the test 
surface during the scan and are recom- 
bined and brought to a focus onto a lin- 
ear-array detector. The position of the 


interference fringe on the detector 
records the local slope of the surface 
under test, and the height profile of the 
surface is computed by integrating the 
slope values. The intrinsic noise level of 
the system is less than 0.5 microradian 
per point, which permits measurement of 
slope errors in the range of 0.1 arc sec- 
ond with high precision and accuracy. 
The instrument is optimized to measure 
errors on the meter-long optics used in 
SR beamlines and for x-ray telescopes. 

The ISLTP is being developed in collab- 
oration with the Advanced Photon 
Source at Argonne National Laboratory 
and Sincrotrone Trieste in Italy. Because 
of the high-radiation environment and 


ultrahigh-vacuum compatibility require- 
ments, the standard LTP configuration is 
modified so that the optical head remains 
stationary while the probe beam is 
scanned across the surface by a penta 
prism moving on a linear translation 
stage. Only the prism and translation 
stage are inside the vacuum chamber. 
The optical head can be easily shielded 
from stray x-ray radiation outside the 
chamber. The design goal for the ISLTP is 
to make the system portable by mounting 
the entire scanning system on a single 


UHV flange that can be easily removed 
from the mirror chamber and installed on 
another chamber as necessary. 

The VSLTP incorporates a precision 
rotation stage for azimuthal scan capabil- 
ity and a vertical linear translation stage 
to move the scanning prism over the 
entire surface of x-ray telescope compo- 
nents. The system is designed to mea- 
sure both the exterior surface of highly 
polished mandrels and the interior sur- 
face of replicated telescope cylinders. 
The vertical configuration minimizes the 
effects of gravity distortion on the mea- 
surement and permits accurate mea- 
surement of the true surface shape. The 
3-D surface scan capability can also be 


applied to the standard LTP to measure 
the complete surface of large flats, long- 
radius spheres, and other cylinders in 
the horizontal scan configuration. 

This work was done by Peter Z. Takacs 
at Brookhaven National Laboratory 
For information regarding the use of this 
technology, contact Dorry Tooker, Office 
of Technology Transfer, Brookhaven 
National Laboratory, Building 902C, PO 
Box 5000, Upton, NY 1 1973-5000; (516) 
282 7338. 



Mirror under teal 


Schematic of the in-situ long-trace profiler for scanning surfaces in ultrahigh vacuum in high- 
radiation environments at synchrotron radiation light sources. 
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Self-Injection-Locked Electro-Optical 
Microwave Oscillator 

Delayed feedback injection-locks the oscillator 
to its past output. 

NASA’s Jet Propulsion Laboratory, Pasadena, California 


An experimental self-injection-locked 
electro-optical oscillator has been con- 
structed as a prototype of hybrid pho- 
tonic/electronic devices that would pro- 
duce stable optical signals amplitude- 
modulated by microwave signals with 
frequencies up to 70 GHz, making those 
signals available as both optical and 
microwave outputs. These devices 
could be particularly useful in cellular 
telephone systems, where they could 
serve as photonic/electronic frequency 
converters (both up and down) that 
would be installed at antennas for fiber- 


optic communication between the 
antennas and remote base stations. 

The injection-locking technique has 
been widely used to stabilize microwave 
oscillators. However, the success of this 
approach depends on the availability of 
low-noise, stable-frequency injection 
signals. Heretofore, the injection signals 
were generated by separate low-noise, 
stable-frequency oscillators. The present 
approach to injection locking eliminates 
the need for a separate injection-signal 
source. Instead, a delayed, attenuated 
sample of the output of the oscillator 
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itself is used as the injection signal, so 
that the oscillator becomes locked to its 
own past output; this inhibits the oscilla- 
tion from changing its frequency and 
phase, reducing fluctuations in phase 
and frequency. 

The figure illustrates two alternative 
configurations of the present self-injec- 
tion-locked electro-optical oscillator. As 
in the previous apparatus, the feedback 
loop for radio-frequency oscillation in 
this apparatus includes a fiber-optic 
delay line coupled to a photodetector, an 
amplifier, and a radio-frequency band- 
pass filter, the output of which is applied 
to an input terminal of the electro-optical 
modulator. The present apparatus also 
includes a second feedback loop that 
serves as the injection-locking loop. The 
injection-locking loop is similar to the 
oscillation feedback loop except that its 
fiber-optic delay line is longer (e.g., as 
long as 12 km) to provide the necessary 
delay. Moreover, to prevent oscillations 
from starting in the injection-locking loop, 
the magnitude of its loop gain is set at 
much less than 1 . 


The remaining instability of the radio 
frequency is expected to be due largely 
to fluctuations in the lengths of the fiber- 
optic delay lines. Thus, further reductions 
in frequency and phase noise should be 
achievable by maintaining the delay lines 
at a constant temperature and isolating 
them from vibrations. 

This work was done by Xiaotian Steve 
Yao and Lutfollah Maleki of Caltech for 
NASA’s Jet Propulsion Laboratory 
For further information, write in 45 on 
the TSP Request Card. 

In accordance with Public Law 96- 
517, the contractor has elected to retain 
title to this invention. Inquiries concerning 
hghts for its commercial use should be 
addressed to 
Larry Gilbert, Director 
Technology Transfer 
California Institute of Technology 
Mail Code 315 - 6 
Pasadena, CA 91 125 
(818) 395-3288 

Refer to NPO- 19568, volume and num- 
ber of this NASA Tech Briefs issue, and 
the page number. 


Measuring Differential Frequencies 
of Laser-Anemometer Beams 

Uncertainties caused by vibrations are reduced. 

Lewis Research Center, Cleveland, Ohio 


A method of measuring the instanta- 
neous difference between the frequen- 
cies (the beat frequency) of two input 
laser beams in a fiber-optic-coupled 
laser-anemometer probe head has been 
developed. The instantaneous beat fre- 
quency of the laser beams must be 
measured because it must be subtract- 
ed from the corresponding beat fre- 
quency in the probe output signal to 
obtain the Doppler shift and, thus, the 
flow velocity that one seeks to measure. 

A laser anemometer of the type in 
question is used in aerodynamic exper- 
iments. To reduce the size and com- 
plexity of the probe head, all laser-beam 
conditioning and electronic processing 
of signals are performed outside the 
aerodynamic test chamber. Optical 
fibers are used to transmit the input 
laser beams to the probe head, and to 
transmit the output beams from the 
probe head to the signal-processing cir- 
cuits. Although the laser beams are 
generated with a preset beat frequency 
(usually 40 MHz), there is no assurance 
that the input laser beams are launched 
from the probe head into the flow with 
this same beat frequency; this is 


because vibrations of the probe head 
generate stress waves in the fibers, 
modulating the input laser beams in 
such a way as to cause random fre- 
quency shifts, thus giving rise to large 
uncertainties in instantaneous mea- 
sured velocities. 

Thus, it is necessary to measure the 
input-beam beat frequency in the probe 
head to obtain the actual value as 
altered by vibrations. In the method that 
was developed for this purpose, a prism 
mounted in the probe head extracts 1 
percent of the power of each input laser 
beam and sends both 1 -percent sam- 
ple beams to a nonlinear detector. The 
output of the detector includes a com- 
ponent at the beat frequency, which is 
the preset beat frequency (e.g., 40 
MHz) plus or minus any instantaneous 
frequency shift caused by vibrations. 

This work was done by Dariush 
Modarress and Thomas Hoeft of 
Physical Research, Inc., and David F. 
Schaack, consultant, for Lewis 
Research Center. No further docu- 
mentation is available. LEW- 15619 


For More Information Write In No. 466 
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Nonintrusive Stress Measurement System 

A technology uses light probes to test stress on gas-engine rotor blades. 
Engineering Development Center, Arnold Air Force Base, Tennessee 


In the mid-Seventies AEDC personnel 
began developing a technique called the 
nonintrusive stress measurement system 
(NSMS) to help them test gas-turbine 
engines. The purpose was to develop an 
alternative to the traditional strain-gage 
method commonly used to make stress 



Figure 2. Arrangement of Two Blade-Tip and 
1/Rev Sensors. 


measurements on gas-turbine engine 
rotor blades during simulated altitude 
testing of aircraft engines. 

Before NSMS was developed, engi- 
neers would attach strain gages directly 
to the blade surfaces with their signals 
exiting the engine through slip rings or by 


radio telemetry. These surface-mounted 
gages and the associated wiring would 
often interfere with the aerodynamic per- 
formance of the engine. Also, whether 
they lasted hours or failed within a matter 
of seconds, these traditional gages had a 
very limited life span because of the 
engine's extremely high temperatures. 
When the gages failed, replacing them 
was very expensive, because engineers 
would have to disassemble the engine to 
install new gages. 

NSMS uses light probes to detect 
passing events on blade tips (Fig. 1). 
Engineers mount the probes (Fig. 2) 
through the engine's casing along the 
blade's rotation path. Light from a laser is 
transmitted through optical fibers (Fig. 3) 


and focused through a lens into the 
blade tip's path. As a blade passes, a 
portion of the light is reflected back 
through the lens into a receiving fiber 
optic photodetector. By timing and pro- 
cessing these events, engineers can 
determine blade-tip vibratory deflections. 

From one to four light probes are used 
for each rotor stage, depending on the 
measurement requirements. One probe 
can measure vibration amplitudes; two 
probes allow vibration phase and fre- 
quency to be determined. Four probes 
are needed to detect vibration frequen- 
cies that are integer multiples of the rotor 
speed. Probe separation angles around 
the case’s circumference are determined 
by the blade's vibration frequency range 
or by the bladed-disk system-mode 
vibration pattern. 

The AEDC NSMS can provide moni- 
toring of selected or all blade rows simul- 
taneously. Unprocessed digital data are 
continuously stored on optical disk. 
Processed data can be displayed in a 
variety of formats, including Campbell 
diagrams, FFTs, modal analyses, and 
vibrational amplitude presentations. 
Stress conversions are possible where 
the deflection-to-stress transfer functions 
have been entered into the database. 

The advantages of using the NSMS to 
support engine testing are improved sen- 
sor reliability, increased measurement 
coverage to all blades in the instrument 
row, improved measurements in the hot 
sections of the engine, and minimized 
repair due to failed sensors. Potential 
additional applications of the NSMS 
technique are routine health monitoring 
of aircraft engines in flight and the moni- 
toring of industrial machinery with rotor- 
blade assemblies. 

Nonintrusive measurements of rotor 
blade vibrations using light probes are 
currently being applied and improved by 
major US engine manufacturers. The 
NSMS technique has proven to be a 
valuable supplement to the strain gage, 
and has replaced the latter in some en- 
gine tests. 

This work was done by Sverdrup 
Technology, Inc., propulsion contractor 
for the US Air Force's Arnold 
Engineering Development Center 

Inquiries concerning rights for the com- 
mercial use of this invention should be 
directed to Henry Jones or Joe Babilon, 
AF/DOPT, Arnold Engineering Devel- 
opment Center, Arnold AFB, 77V 37389 - 
5050; (615) 454 4330 . 
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Figure 3. Functional schematic of the Blade-Tip Sensor. 
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Figure 1. Conceptual configuration of Nonintrusive Stress Measurement System. 
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NEW PRODUCTS 


Pentium- 
Based 
Laser 
Beam 
Analyzer 
The LBA-300PC 
from Spiricon, 
Logan, UT, pro- 
vides what the 
company calls the most advanced technology for 
laser beam analysis. The Spiricon framegrabber runs 
on the PCI bus of advanced PC computers. The 
LBA-300PC software runs under Windows 3.1 or 
Windows 95® to provide multiple new features, 
including 512 X 480 resolution and Ultracal® for 
more accurate spatial measurements. 

For More Information Write In No. 800 


Solid-State 
Single- 
Frequency 
Green Laser 

The all-solid-state diode- 
pumped frequency-dou- 
bled Nd:YV0 4 laser 
called Verdi® by Coherent Inc., Santa Clara, CA delivers 
more than 5 W of single-frequency continuous-wave 
green (532 -nm) output. Noise (10 Hz-1 GHz) is less than 
0.1% rms and the beam is near-diffraction-limrted. The 
package is compact: the laser head is about the size of 
a typical shoebox. The company calls Verdi an ideal 
replacement for gas lasers in metrology, reprographics, 
and pumping of tunable continuous-wave and ultrafast 
Ti:sapphire lasers. 

For More Information Write In No. 001 





Multichannel 
PCI Frame- 
grabber 

PixelVision Inc., 
Beaverton, OR, de- 
signed the Lynx™ 
multichannel PCI frame-grabber to capture 8, 12 and 
16-bit output from scientific and nonstandard digital 
CCD cameras. It can accommodate fiber-optic or seri- 
al cable input from up to four cameras simultaneously. 
The bus data transfer rate of >55 Mbytes/s makes pos- 
sible transfer of an unlimited number of consecutive 
frames across the bus in real time. Available with soft- 
ware drivers for Microsoft Windows 95, Windows NT, or 
Windows 3.1 , the board is also offered as an accesso- 
ry for PixefVison's SpectraVideo™ digital cameras. 

For More Information Write In No. 802 


Thermoelectric 
Cooling Abovo 
200°C 

Melcor Corp., Trenton, 
NJ, designed the 
Therma-TEC™ family 
of thermoelectric 
coolers for cooling, packaging, and power-genera- 
tion applications operating up to and beyond 200°C. 
First in the series is the HT6- 12-40, with a heat- 
pumping capacity of 52 W and maximum values of 
14.4 V and 6.0 A. The product targets cooling 
applications in biomedical equipment, high-tem- 
perature electro-optic packaging, and micro- 
processors and electronics operating in harsh ther- 
mal conditions. 

For More Information Write In No. 803 


Nitrogen Lasers 
with Long 
Tube Life 

Oriel Instruments. Stratford, 
CT, says that a proprietary 
tube sealing technology for its 
nitrogen lasers yields long 
shelf life and more than 10 8 
shots per fill. The lasers can 
generate ultraviolet pulses 5 ns in duration with energies 
greater than 300 microjoules. An optional dye laser 
module adds tunability over the 360-750-nm range, 
and Its two output ports permit the user to switch 
between nitrogen and dye outputs. The dye module 
accepts a fiber optic focusing adapter for SMA-termi- 
nated high-power fibers 200 pm or larger in diameter. 

For More Information Write In No. 804 





Air Baarlng 

Motor-Polygon 

Assembly 

Lincoln Laser, Phoenix, AZ, 
introduces the SA24C 
motor-polygon assembly. 
This compact air bearing 
scanner is bidirectional, uses 
a brushless DC motor, and 


can operate in any position in which it is mounted. 
According to the company, it is the smallest and the low- 
est-cost air bearing device on the market, comparably 
priced to those using ball bearing technology. Lincoln 
Laser says the SA24C’s high-speed mirror rotation and 
tight tracking accuracy make it a low-cost alternative for 
all high-speed scanning applications. 

For More Information Write In No. 805 


All-Solld- 
Stato OPA 
Sysla m 

Spectra-Physics 
Lasers, Mountain 
View, CA, offers what 
it calls the first all- 
solid-state kHz fem- 
tosecond optical parametric amplifier (OPA) system. The 
system comprises the Tsunami mode-locked Ti:sap- 
phire oscillator, the new -generation Spitfire II kHz regen- 
erative amplifier, and the OPA-800. The latter's output 
pulses are <130 femtoseconds with up to 100 pJ 
power and wavelength coverage from 1.1 pm to 3.0 
pm. Harmonic generation and difference-frequency- 
mixing options provide wavelength extension from 
<300 nm to >10 pm. 

For More Information Write In No. 806 

Blu# 10-mW 
DPSS Laser 

A diode-pumped solid- 
state (DPSS) laser, the 
ICD-430 from HMG 
Photonics, Auburn, MA, 
uses the doubled output 
of a new crystal. CrUSrAIF (or CrUSAF), to provide a 
10-mW single-mode output beam in the blue at 430 
nm. The company says it is ideal for compact-disk 
mastering, which requires a highly stable output, as well 
as data storage, biofluorescence, and lithographic 
applications. A high-speed feedback loop controls fre- 
quency instabilities, and a second loop at a lower fre- 
quency stabilizes the doubling crystal temperature to 
retain peak power. 

For More Information Write In No. 809 


Desktop 
Vibration 
Isolation Unit 

A line of desktop 
vibration isolation sys- 
tems. called the Table- 
Topper™, for small- 
scale experiments from Melles Griot, Irvine, CA, comes 
in two versions, automatic- and manual-levelling. The 
rigid steel working surface, laminated with vibration 
retardant, can be supplied with drilled or tapped holes in 
standard 1/4-20-on-1-inch centers or M6-on-25-mm 
centers. The outer frame links all components and 
adds overall rigidity. The automatic version includes 
an air filter, auto-leveller sensors, and a regulator; the 
manual system comes with a hand pump and valve 
adjustment tool. 

For More Information Write In No. 807 

Mora than 
1 O W from 
DPSS Laser 

The Series 220 
diode-pumped solid- 
state (DPSS) Nd: 
VAG laser from Lightwave Electronics. Mountain View. 
CA, is now capable of 1 1 W output power. Designed as 
a replacement for lamp-pumped lasers, the device 
incorporates “Direct-Coupled Pump" (DCP™) technolo- 
gy to increase the output power above the earlier 7 W of 
the series in the same compact package. The Series 
220 produces continuous-wave output at 1 064 nm with 
amplitude noise <0.2% rms in a TEM^ beam (M2= 
<1.2). The microprocessor-based controller has diag- 
nostics for performance monitoring. 

For More Information Write In No. 81 1 







High-Power 
Tunable 
TixSapphira 
Laser 

Polytec PI, Auburn, 
MA, offers the Elight 
Ti: Flash flashlamp- 
pumped Ti .-sapphire 
laser system that can be adapted or customized to pro- 
vide pulse energies from 200 mj to 2.5 J. The compa- 
ny says that pulse energies of 2 J at a rep rate of 100 Hz 
make this high-power version of the Ti:Flash, at 200 W 
average, the most powerful commercially available 
Ti:sapphire laser. It can reach the 2-3-pm range through 
use of the idler beam of an OPO, and can mix with the 
doubled output of an Nd:YAG laser to reach the 300- 
330-nm range. 

For More Information Write In No. 808 

Compact 
Analog 
Sorvo 
Subsystem 

General Scanning 
Inc. (GSI), Water- 
town, MA, says the 
MiniSax, a credit- 
card-sized analog servo subsystem for the compa- 
ny's closed-loop gah/anometric scanners, opens new 
packaging, performance, and price possibilities. The 
MiniSax enables easy mounting in space-constrained 
scan-head designs, where scanner/servo proximity 
insures maximum performance, according to GSI. 
The fully featured MiniSax offers a comprehensive 
command interface. 

For More Information Write In No. 813 
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Free catalogs and literature for Laser Tech Briefs’ readers. To order, write in 
the corresponding number on the Reader Information Request Form (opposite page 81 ). 



IMPROVE 
ANY FUZZY 
PROBLEM 
WITH 
APART! 

• World’s leading stray light program! • Improve your 
signal-to-noise ratio (SNR) in any optical system. • 
Optimize your contrast/detection on any ground- or 
space-based system. • Specify your surface quality and 
BRDF from a full coating library. • Calculate ghost, 
glints, and particle problems before they happen. Breault 
Research Organization Inc., 6400 East Grant Rd., Ste. 
350, Tucson, AZ 85715; Tel: (800) 882-5085 or (520) 
721-0500; FAX: (520) 721-9630. 

Breault Research Organization Inc. 

For More Information Write In No. 300 



CCD CAMERA 
WITH MANY 
OPTIONS 

A 1 28-page full-color catalog of 
"High-Performance Digital 
CCD Cameras" from Princeton 
Instruments outlines the compa- 
ny’s line, with applications from 
microscopy to astronomy. The 
cooled slow-scan imaging CCD cameras have spectral response 
bom x-ray to the near infrared. The catalog has specifications for 
the more than 30 CCD chips offered in the cameras, and applica- 
tion notes to help in selecting from the line. Princeton 
Instruments, Inc, 3660 Quakobridgc Road. Trenton, NJ 08619; 
(609) 587 - 9797 ; Foe (609) 587-1970 hnp^/wwwprinsccom 

Princeton Instruments 

For More Information Write In No. 303 




THERMOELECTRIC 
COOLER SHORT- 
FORM CATALOG 

Mdcor Corp.. Trenton, NJ, releases a new 
six-page shorrform catalog design to give 
the engineer considering thermoelectric 
coolers (TEC) the information necessary 
for feasibility, selection, and performance modeling. Modd num- 
bers, performance values, physical characteristics, and options are 
provided for the company’s standard product lines, including the 
CP series with moderate to high heat-pumping capacity; FC sub- 
miniature series with low ament capacity, center-hole TEG; and 
multistage (cascaded) TECs. The catalog also fearures an introduc- 
tion to TECs, their benefits and applications, and a ’Frequently 
Asked Questions’ section. Melcor Corp., 1040 Spruce St., 
Trenton. NJ 08648; Teh (609) 393-4178; Fa (609) 393-9461. 

Melcor Corp. 

For More Information Write In No. 306 


POLISHING 
EQUIPMENT FOR 
SMALL LENSES 

Larsen Equipment Design’s 
RP-601 radial arm “Bridge 
Technology" and substantially 
reduced size offer the same or 
better performance as larger, 
more cumbersome polishers, 
while offering the efficiencies 
associated with size and superior conrrol functions. For 
microlenses call Larsen Equipment Design, 1 1 17 NW 
52nd St.. Seattle, WA 98107; (206) 789-5121; FAX 
(206) 789-7756. 

Larsen Equipment Design 

For More Information Write In No. 301 


NEW! OPTICS & 
OPTICAL 
COMPONENTS 
CATALOG 

Edmund Scientific provides 
technical design and produc- 
tion solutions with our exten- 
sive inventory of precision 
optics and optical compo- 
nents. 236-page color catalog fearures one of the largest selec- 
tions of precision off-the-shelf optics and optical instruments. 
Over 8.000 hard-to-find items, induding a large selection of 
magnifiers, magnets, microscopes, telescopes, and "machine 
vision" products. Td: 609-573-6259; Fax: 609-573-6233. 

Edmund Scientific Co., 

Industrial Optics Division D«pt. i«bi.n948 

For More Information Write In No. 304 




MOVING 
MAGNET 
GALVANOMETRIC 
SCANNER 

The number of applications 
requiring fast and accurate 
placement of Laser light or energy is growing at a very high rate. 
Cambridge Technology is a world leader in optical scanner tech- 
nology, supplying key components to laser beam-steering sys- 
tems. In response to industry trends, Cambridge Technology’s 
new Modd 6860 Moving Magnet Galvanometer-Based Optical 
Scanner is the latest addition to a series of high-performance 
minor positioning optical scanners. For more information, con- 
tact Cambridge Technology. 23 Elm St., Watertown. MA 
02172-2821; Td: (617) 923-1181; Fax: (617) 924-8378. 

Cambridge Technology Inc. 

For More Information Write In No. 307 


NEW INFRARED 
OPTICS 
CATALOG FOR 
RESEARCHERS, 
MANUFACTUR- 
ERS, AND 
OPTICAL 
ENGINEERS 

II-VI Incorporated, Saxonburg, PA, a worldwide leader in 
1R laser optics, is now offering a 48 page, full color optics 
catalog. This catalog is designed to assist researchers, manu- 
facturers and users with the proper selection and specifica- 
tion of optics. It features detailed information on all signifi- 
cant aspects of infrared optics, induding IR Materials. 

II-VI Incorporated 

For More Information Write In No. 302 




NEW 

CROSSHAIR 
PROJECTOR 

Lasiris introduces its 
new crosshair projector 
featuring the same 
high-quality, non-gaussian line as its single line projector. 
The patented crosshair uses a single laser and optical de- 
ment to generate the crossed lines, thus avoiding the use 
of two lasers or a complex beamsplitter configuration. It 
is available in a wide range of fan angles, power outputs 
and wavelengths. Lasiris, Inc., 3549 Ashby. St. Laurent, 
Quebec. Canada H4R 2K3; Td: 800-814-9552; 514- 335- 
1005; Fax 514-335-4576. 

Lasiris, Inc. 

For More Information Write In No. 305 


DPSS SLAB 
LASER 
BROCHURE 

Descriptive literature is 
offered by the manufactur- 
er of high-average-power 
diode-pumped solid-state 
(DPSS) slab lasers for com- 
mercial and industrial 
applications. Systems are 
available in quasi-CW configurations for operation to 2 
kHz, and CW pumped to 20 kHz. Output powers in 
excess of 100 W and energy levels to l J are available. 
Cutting Edge Optronics Inc., PO Box 11621, St. Louis, 
MO 63105; Td: (314) 895-4884; Fax: (314) 895-8833. 

Cutting Edge Optronics Inc. 

For More Information Write In No. 308 
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NEW LITERATURE 



Off-Axis Parabolic 
Mirrors and Mounts 

The 12-page color brochure from 
Space Optics Research Labs 
(SORL), Chelmsford. MA, con- 
tains detailed information about 
the company’s line of off-axis par- 
abolic mirrors (OAPs) and the 
MMOA Series mounts designed for stable, strain-free 
use with them. SORL OAPs are polished to precise sur- 
face figure tolerances on ceramic, glass, and metallic 
substrates for the UV, VIS, and IR. The brochure 
describes OAP production, mounting, alignment, and 
testing methods as well as specifying considerations, 
and gives technical data on both OAP and mount prod- 
uct lines. SORL provides OAPs on a standard and cus- 
tom basis. 

For More Information Write In No. 820 



VUV-te-NIR 
Optics and 
Coatings 

A 52-page "Optics and 
Coatings" catalog from 
Acton Research Corp., 
Acton, MA, contains all 
its standard optical com- 
ponents provided in sin- 
gle pieces as well as 
large OEM quantities. 
Products include excimer and UV laser optics, VUV 
and UV coatings for beamsplitters and mirrors, win- 
dow and substrate materials, windows, curved and 
flat mirror blanks, cylindrical and spherical lenses, 
many kinds of filters, and monochromators and 
accessories. 

For More Information Write In No. 823 



Laser Diode 
Control Products 


The ‘1996-7 Laser Diode 
Instrumentation Catalog" 
from I LX Lightwave, Boze- 
man, MT, contains full details 
and specifications of the 
company’s lines of laser 
diode controllers, current 
sources, temperature con- 
trollers, laser diode analysis equipment, and laser diode 
mounts. Tech notes are interspersed throughout. A sep- 
arate section details accessory products available, and 
there is a 24-page applications guide. The booklet con- 
cludes with descriptions of I LX Lightwave’s other cata- 
logs, “Laser Diode Instrumentation" and "Fiber Optic 
Test & Measurement Instrumentation." 

For More Information Write In 826 

Precision 
Measurement 
and Sensing 
Instruments 

New from Automated Pre- 
cision Inc., Gaithersburg, MD, 
is a 1 6-page brochure of its 
measurement and sensing 
instruments for the calibra- 
tion and maintenance of 
machine tools, robots, and coordinate measuring 
machines, and for the measurement of machined 
parts. Among the products is a 6-D single-beam 
laser-tracking interferometer system for large dimen- 
sional measurements. Another is a complete metrol- 
ogy system for CNC machining-center performance 
evaluation. 

For More Information Write In No. 829 




Global Fiber 
Cable Solutions 

The recently formed Optical 
Fiber Cable Division of AMP 
Inc., Harrisburg, PA. has 
issued a 20-page catalog 
showcasing fiber optic cable 
for the worldwide premises/ 
networking, original equip- 
ment manufacturing, and telco/CATV industries. The 
color catalog expands on the earlier product line, 
adding low smoke zero halogen cable, and stream- 
lines part numbers into one global set. Sections 
include interconnect, distribution, breakout, outdoor, 
and indoor/outdoor cable types, and provide basic 
specifications and construction details for all stan- 


dard fiber cables. 


For More Information Write In No. 821 

Photonics 
Research Catalog 
Supplement 

As an update of its 1995- 
96 main catalog, New 
Focus, Santa Clara, CA, 
has issued a 16-page color 
supplement. Featured are 
customer-inspired improve- 
ments to existing lasers and 
Picomotor positioners and drivers, the Nirvana DC auto- 
balancing photoreceiver, fiber Bragg gratings (in cooper- 
ation with 3M), Models 5566-5569 broadband optical 
isolators, the Model 7711 Fizeau wavelength meter, a 
line of stainless steel “pint-sized" mounts, and the Model 
6238 tunable diode laser with a center wavelength of 
980 nm. 

For More Information Write In No. 824 

Broad Line of 
Optoelectronic 
Products 

The 144-page 1996-7 catalog 
from Thorlabs Inc., Newton, NJ, 
features more than 480 new 
products. It is divided into three 
sections: Optomechanics, 

including optic and mirror 
mounts, translation stages and rails, micrometers, 
adjusters, piezoelectric actuators, and more; 
Optoelectronic Instruments, including high-speed 
detectors, optical power meters, lock-in amplifiers, and 
laser diodes; and Fiber Optics, including fibers, connec- 
tors, patch cords, and fiber launch systems. 
Specifications and prices are given for most items. The 
catalog’s products are fully indexed. 

For More Information Write In No. 827 

Fiber Optic 
Components and 
Networks 

The 144-page “Fiber 
Optic Product Catalog 
No. 1096" from Molex 
Fiber Optics, Lisle, IL. has 
performance information 
and technical specifica- 
tions on connectors, 
adapters, cable assem- 
blies, termination tooling, and fiber optic switches. 
Sections on the company’s products for passive net- 
works encompass network devices, distribution 
enclosures, frame systems and outside plant enclo- 
sures. The publication also includes a comprehensive 
glossary. 

For More Information Write In No. 830 





Light 

Measurement 
Resource 

Available from International 
Light Inc.. Newburyport, MA, is 
the “Light Measurement 
Instruments Catalog," a 36- 
page booklet featuring ex- 
panded tutorials about power 
measurements, wave effects, hardware, and other fac- 
tors involved in light measurement. Organized by instru- 
ments and applications, the catalog describes turnkey 
system configurations for many uses. The IL1400A 
radiometer/photometer, which uses "smart" prepro- 
grammed detectors, the IL1 700 research radiometer, 
and the IL1800 lock-in radiometer for precise low- 
light-level measurements are featured. 

For More Information Write In No. 822 




Products for 
CATV and Tele- 
communications 

The 8-page full-color product 
catalog from Uniphase Tele- 
communications Products 
(UTP), Bloomfield, CT. outlines 
the company’s capabilities and 
standard offerings. UTP manu- 
factures high-performance UNb0 3 waveguide modula- 
tors, fiber optic gyro circuits, and high-linearity integrat- 
ed optic modules and subsystems used in CATV and 
digital communication systems, satellite receivers, 
antenna remoting subsystems, high-speed instrumen- 
tation and fiber optic gyroscopes. UTP fabricates its 
modulators using its patented annealed proton 
exchange process. 

For More Information Write In No. 825 

Piezoelectric 
and Optical 
Components 

Valpey- Fisher, Hopkinton, 
MA, offers a 24-page 
“User’s Guide to Ultra- 
sound and Optical Prod- 
ucts." The booklet’s con- 
tents include technical 
notes and specifications 
on piezoelectric trans- 
ducer crystals made from quartz, lithium niobate, and 
piezoceramic materials, surface acoustic wave sub- 
strates, and quartz and sapphire windows and sub- 
strates. Also described are the company’s special 
services, including cutting, lapping, polishing, coat- 
ing, and x-ray orientation. 


IHf USER'S 
GUIOfc IO 

ULTRASOUND 
& OPTICAL 
PRODUCTS 


For More Information Write In No. 828 

Laser 
Spectrum 
Analyzer 
Reference 

“The Power of Pre- 
cision in Laser Spec- 
tral Analysis" is a 20- 
page color booklet 
from Burleigh Instru- 
ments, Fishers, NY, 
covering the compa- 
ny’s family of laser 
spectrum analyzers. It has descriptive particulars of 
each model, together with specifications, details on 
accessories, and ordering instructions. The booklet 
also describes Burleigh’s True View™ laser spectral 
analysis software. 

For More Information Write In No. 831 
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Manufacturing/Fabrication 


Variable-Angle Alignment Fixture 

Misaligned, egg-shaped, and oversized holes common in manual drilling can be eliminated. 
Dryden Flight Research Center, Edwards, California 


A lockable swivel fixture for use in 
drilling, tapping, or reaming can be 
aligned with a hole made previously, or 
with respect to a desired location on a 
flat or curved surface. The fixture was 
originally designed to chase existing 
airframe holes on an F-18 spin-chute- 
recovery system, but has since been 
adapted to a variety of uses in which 
there is a need for a fixture that can be 
easily aligned and locked at any desired 
angle. 

The fixture (see figure) includes a 
mounting plate, a two-piece locking 
plate, locking bolts, a ball swivel, and 
bushings. The mounting plate and the 
locking plate can be made of aluminum 
or any other suitable material. The ball 
swivel and bushings are preferably 
made of steel, and the bushings should 
be hardened, if possible. Protruding 
from the swivel ball is a shank that has 
been turned to a diameter large enough 
and cut to a length long enough to pro- 


vide a stable bushing guide. The swivel 
and shank are bored along the center- 
line of the shank to accept the required 
bushings. 

The mounting plate is configured with 
bolt holes and/or any other convenient 
features for attachment to a workpiece 
at a desired location. The top surface of 
the mounting plate is drilled and tapped 
to accept the locking bolts. The two 
pieces of the locking plate are top and 
bottom mating halves, each half milled 
with a female hemisphere having a 3/4- 
in. (19-mm) diameter matching the 
diameter of the swivel ball. The hemi- 
spheres are purposely cut 0.010 in. 
(0.25 mm) less than full depth to enable 
them to clamp the swivel ball tightly. 

The pieces of the locking plate are 
brought together with the ball resting in 
the hemispheres, and the locking bolts 
are threaded into the mounting plate. 
Prior to tightening the locking bolts, the 
locking plates can be moved laterally to 


align the swivel fixture at the desired 
position. To enable such lateral move- 
ments, slots that accommodate the 
locking bolts with sufficient lateral clear- 
ance are milled into the two pieces of 
the locking plate. Once the swivel is 
aligned at the desired position and 
angle, the bolts are tightened to cap- 
ture the swivel securely in that align- 
ment. 

In preparation for chasing a hole that 
was made previously, one first selects a 
pilot shaft with a diameter equal to that 
of the hole, then passes the shaft 
through a bushing into the hole. Then 
one tightens the locking screws. The 
ball swivel is now fixed in place, con- 
centric to the hole, and the hole can be 
modified as required. 

This work was done by Thomas W. 
McMullen of Dryden Flight Research 
Center. No further documentation is 
available. DRC-95-10 




The Swivel Becomes Locked when the locking bolts are tightened to clamp the two pieces of the locking plate on the swivel ball. 
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Easier Fabrication of Polarizing Wire Grids 

Time, cost, and difficulty of fabrication are reduced. 

NASA's Jet Propulsion Laboratory, Pasadena, California 


Framed parallel-wire grids that are 
used as microwave polarizers can be 
made by an improved technique that 
reduces the difficulty, time, and cost of 
fabrication. In the conventional tech- 


nique for making such a grid (shown on 
the left side of the figure), grid wires are 
cut to length and threaded through 
holes or slots on opposite sides of a 
machined frame. The holes or slots 


establish the grid spacing. Each wire is 
then held in tension by a clamp and 
spring. This conventional fabrication 
technique is expensive and time con- 
suming. 



A Grid Is Formed From a Single Wire that is wound onto threaded rods in a frame in the improved technique. In contrast, the conventional 
technique involves cutting, inserting, and mounting multiple grid wires. 
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In the improved technique (illustrated 
on the right side of the figure), two oppo- 
site sides of the frame consist of pairs of 
identical threaded rods that support the 
grid wires in tension. The pitch of the 
threads on the rods establishes the grid 
spacing; the grid spacing can be any 
integer multiple of the thread pitch. If a 
standard thread pitch and diameter are 
not acceptable in a given application, 
then a nonstandard thread can be cut on 
a rod by use of a lathe. 

What is new in this technique is (1) the 
specific arrangement of the four threaded 


rods in two pairs on opposite sides of the 
grid frame, (2) taking advantage of this 
arrangement to facilitate the placement 
of the grid wire on the frame, and (3) the 
continuous winding of a grid wire using 
wire dispensed from a spool rather than 
precut wires. In this technique, it is not 
necessary to cut, insert, and mount mul- 
tiple grid wires as in the conventional 
technique. Instead, one continuous grid 
wire is simply unrolled from a spool and 
wound onto the threaded rods. Starting 
from the left side, the spool is passed 
around rod 1 , over rods 2 and 3 in the 


first thread-pitch interval, and around rod 
4. Then going back toward the left side, 
the spool is passed over rods 3 and 2 in 
the second thread-pitch interval. The 
cycle then repeats as the spool is passed 
around rod 1 and over rods 2 and 3 in 
the third thread-pitch interval. The ten- 
sion is established by applying tension to 
the wire as it is unrolled from the spool. 

This work was done by Raul M. Perez 
of Caltech for NASA’s Jet Propulsion 
Laboratory. For further information, 
write in 43 on the TSP Request Card. 
NPO-19455 


Moving-Temperature-Gradient Heat Pipe 
for Growing Crystals 

Marshall Space Flight Center, Alabama 


A directional-solidification furnace for 
growing crystals differs from other such 
furnaces in that neither the ampoule con- 
taining the material to be grown nor the 
furnace is translated. Instead, the 
ampoule is mounted in a fixed position in 
the central hollow of an annular heat pipe 
in which the thermal gradient is main- 


tained with the help of a noncondensible 
gas that is deliberately put into the heat 
pipe along with the working fluid: the 
gradient forms at the boundary between 
the working-fluid vapor and the noncon- 
densible gas, which collects in the heat- 
pipe condenser. The temperature gradi- 
ent is made to translate along the heat 


pipe by feeding in additional noncon- 
densible gas at a low rate. Because there 
are no moving mechanical parts, this 
design offers the advantages of simplici- 
ty, ruggedness, and very little vibration 
(vibration is undesirable because it can 
disturb the crystal-growth process). 

This work was done by Donald Gillies 
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The Performance of APR’s 
Parallel processing 
Solution is so Quick, 
You Won't Even Slow Down. 


and Sandor L Lehoczky of Marshall Space Flight Center and 

Gregg J. Baldassarre and Nelson J. Gemert of Thermacore, Inc. 
For further information, write in 18 on the TSP Request Card. 

Inquiries concerning rights for the commercial use of this 
invention should be addressed to the Patent Counsel, Marshall 
Space Flight Center; (205) 544-0021. Refer to MFS-26361. 
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Automated Design and 
Manufacture of Gloves 

Techniques of computer-aided design and 
manufacturing are used extensively. 

Lyndon B. Johnson Space Center, 

Houston, Texas 

A partly automated process is being developed for manufac- 
turing multilayer protective gloves (space-suit gloves in the orig- 
inal application). The process includes laser scanning of casts 
taken from hands, computer-aided design (CAD), computer- 
controlled generation of two-dimensional patterns from three- 
dimensional surfaces, rapid prototyping by stereolithography, 
and laser cutting of materials. 

The process is intended to replace a time-consuming manu- 
al process for making custom-fitted gloves. In initial tests, the 
developmental automated process took about as much time 
and cost about as much as the manual process did, but reduc- 
tions in manufacturing time and cost are anticipated as experi- 
ence is gained and ways to realize the full potential of automa- 
tion are found. The fit and comfort of gloves manufactured in 
the automated process are at least as good as, and often bet- 
ter than, those of gloves manufactured in the manual process. 
These observations suggest that the automated process could 
also be useful in the manufacture of other special-purpose or 
custom-fitted items of clothing. 

As in the manual process, the developmental automated 
process begins with making a model hand from a mold cast from 
the hand. Then the model hand is scanned by a laser profilome- 
ter to obtain data on the size and shape of the hand. Scanning 
of models rather than direct scanning of hands was selected to 
eliminate errors caused by hand motions and to ensure that fine 
features like bumps are measured accurately. Models offer an 
additional important advantage in that they serve as permanent 
records of the sizes and shapes of hands to be fitted. 

The data acquired in the scan are provided to a CAD pro- 
gram, which generates a mathematical wire model of the glove. 
Surface-design software in the CAD program then generates a 
mathematical surface model by interpolating and extrapolating 
from the wire model and incorporating features that promote 
comfort and freedom of movement and facilitate donning and 
doffing. Sections are taken through the surface model to check 
the design. Shaded images of the surface model are then dis- 
played so that the model can be checked for geometry and 
aesthetics (see figure). 

In the original space-suit application, the inner layer of a 
glove is a bladder that retains air or oxygen at an internal pres- 
sure of 8.3 psi (57 kPa). The bladder is made by use of a dip 
mold, which is a modified version of the original model cast 
from the hand. To begin fabrication of a dip mold, the CAD data 
are fed to a stereolithographic apparatus. In this apparatus, an 
ultraviolet laser beam is scanned to trace and cure a thin slice 
of material on a platen at the top of a vat filled with an ultravio- 
let-curable monomeric liquid. The ultraviolet laser light polymer- 
izes the monomer, forming a thin slice of the dip mold. An ele- 
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vator in the vat lowers the platen and the 
laser traces another slice. This sequence 
is repeated until the complete dip mold 
has been formed. The dip mold is then 
removed from the vat and postprocessed 
into its final form. 

In the original application, a glove also 
includes a fabric restraint layer that rein- 



A Computer-Aided-Design System gener- 
ates a mathematical wire model of a glove 
from data obtained in a laser scan of a 
model of a hand. The wire model is then 
processed into a surface model and ren- 
dered as a shaded image. 
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forces the bladder against the internal 
pressure, and an outer fabric layer, com- 
posed of multiple sublayers, that protects 
against extremes of temperature and 
impacts of high-velocity debris. The CAD 
system uses the data from the scan to 
generate two-dimensional patterns for 
the fabric pieces and to control laser cut- 
ting of these pieces. The pieces are then 
sewn together. 

This work was done by Joseph Kosmo 
of Johnson Space Center and David 
Cadogan, David Bradley, Philip Spam- 
pinato, and Tony McKee of ILC Dover, 
Inc. For further information, write in 57 
on the TSP Request Card. 

MSC-22508 
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Using Vapor Deposition in Forming Metallic Molds 

Plastic and wax prototypes can readily be coated with thin metallic layers. 

Marshall Space Flight Center, Alabama 


Vacuum Chamber 

7 


Reactive or 
Inert Gas 






Prototype (Object 
To Be Coated) 


Turntable 


In Vacuum Arc Vapor Deposition, a metal target is vaporized, and the vapor is directed onto 
the object to be coated. Contrary to intuitive expectation, the object to be coated is not 
exposed to a damaging amount of heat. 


Vacuum arc vapor deposition (VAVD) 
has been shown to be useful in making 
metallic molds from relatively soft, low- 
melting-temperature prototypes of the 
objects to be molded. Such prototypes 
can be fabricated relatively quickly and 
easily from such materials as waxes 
and plastics, as an alternative to the 
more difficult and time-consuming pro- 
cedure of machining prototypes or 
molds directly out of hard metals. The 
role of VAVD is to apply a thin coat of 
metal to a prototype. The metal coat 
can then serve as a base for deposition 
of more metal or other structural mate- 
rial (e.g., a polymer) to give the mold 
the strength and thermal stability nec- 
essary to withstand molding tempera- 
ture and pressure. VAVD could also be 
used to form corrosion- or wear-resis- 
tant surfaces. 

In such an application of VAVD, the 
soft prototype component is mounted 
on a turntable in a vacuum chamber, 
with a source of metal vapor facing the 
prototype. The source of metal vapor 
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includes an apparatus that generates an 
arc or an arc plasma in a chemically 
reactive or chemically inert gas appro- 
priate to the specific application. The 
arc or arc plasma melts and vaporizes a 
metal target. Suitably biased electrodes 
direct the metal vapor toward the proto- 
type. 

Despite the relatively high melting and 
vaporization temperatures of the metal, 
this technique for deposition of metal 
from vapor does not deliver enough 
heat to damage the prototype. One of 
the advantages of VAVD is that it can be 
used to apply a variety of metallic and 
nonmetallic coats, depending on specif- 
ic applications. For example, if one uses 
a reactive plasma containing nitrogen 


A technique has been devised for 
repairing corrosion-induced leaks in 
metal tubes in the vicinity of joints 
where the tubes are brazed to a mani- 
fold. In an older repair technique, a 
‘‘fish-mouth” section containing the 
defective portion of a tube was cut out 
of the tube and replaced by short tubu- 
lar inserts that overlapped each other 
and extended beyond the cut opening. 
The inserts were then welded at their 
ends. In cutting the openings and in 
forming, positioning, and welding the 
inserts, it was necessary to ensure that 
welding did not occur closer than 0.25 
in. (6.4 mm) from tube-to-manifold 
braze joint so as not to damage that 
joint. The present technique is similar to 
the older technique in that it also 
involves cutting out a fish-mouth sec- 
tion and using an insert. However, the 
insert in the present technique is 
longer; the insert is sized and shaped 
so that one end extends into the por- 
tion of the tube within the manifold and 
the other end extends along the tube, 
well beyond the defective region and 
into an intact adjacent region. The 
insert is swaged into the tube at the 
manifold end and brazed to the tube at 
the other end. 

This work was done by Joseph W. 
Onstott, Christopher D. Maczuga, Steve 
A. Leonard, J. Gregory Somerville, and 
Jewell E. McCarroll of Rockwell 
International Corp. for Marshall Space 
Flight Center For further information, 
write in 21 on the TSP Request Card. 

Inquiries concerning rights for the 


and the source metal is titanium, then 
one can deposit a coat of titanium 
nitride. Following VAVD to form the thin 
coat, metal can be added by thermal 
spraying and/or electrodeposition. 
Alternatively or in addition, a polymeric 
structural support can be added. 

This work was done by Paul S. Gill of 
Marshall Space Flight Center and 
Phillip D. Krotz, Douglas M. Todd, and 
Jack L. Weeks of Rockwell International 
Corp. For further information, write in 
39 on the TSP Request Card. 

Inquiries concerning rights for the 
commercial use of this invention should 
be addressed to the Patent Counsel, 
Marshall Space Flight Center; (205) 
544-0021. Refer to MFS-30108. 


commercial use of this invention should 
be addressed to the Patent Counsel, 
Marshall Space Flight Center; (205) 544- 
0021. Refer to MFS-301 14. 
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Making SiC Semiconductor Devices Containing 
Porous Regions 

Controlled electrochemical etching imparts useful electronic and optoelectronic properties. 
Lewis Research Center, Cleveland, Ohio 

A method of controlled electrochemi- 
cal etching provides for the formation of 
selected porous regions in silicon car- 
bide wafers. The method is expected to 
contribute to the development of novel 
semiconductor devices that contain 
porous silicon carbide. Like porous sili- 
con, on which considerable research 
effort has been focused in recent years, 
porous silicon carbide exhibits a variety 
of interesting electronic, optical, opto- 
electronic, and physicochemical proper- 
ties that can be exploited in practical 
devices. For example, by suitable choice 
of the macrostructures, microstructures, 
and compositions of the porous regions, 
one can make SiC ultraviolet light-emit- 
ting diodes, ultraviolet lasers, blue elec- 
troluminescent devices, and filters for 
solid-state chemical sensors. 

Figure 1 illustrates a basic version of 
the method of controlled electrochemi- 
cal etching. The silicon carbide wafer to 
be processed is mounted in a carrier 



Figure 1 . A Masked Silicon Carbide Wafer Is Etched in an electrochemical cell to make part 
of it porous. 
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with a nickel electrical contact and cov- 
ered with black wax everywhere except 
for an opening at the designated surface 
location of the region to be made porous. 
The wax prevents etching everywhere 
except at the exposed area. The carrier is 
placed on a pedestal in a polytetrafluo- 
roethylene vessel filled with an etching 
solution of dilute (typically, 2.5 percent) 
hydrofluoric acid. 

A saturated calomel electrode and a 
platinum wire counter-electrode are im- 
mersed in the solution. Through the nick- 
el contact, a variable- voltage dc power- 
supply circuit applies a bias voltage to 
the silicon carbide wafer. A control circuit 
maintains this bias at a prescribed volt- 


n-Doped SiC Epilayer 

p- Doped SiC Epilayer 


n- Doped SiC 
Substrate 
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DEPOSITION 
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Figure 2. A SiC p/n-Junction Diode on a 
broad insulating substrate is fabricated with 
the help of the electrochemical -etching 
process. 
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age, 14 *, with respect to the saturated 
calomel electrode. 

If, for example, the silicon carbide is of 
the 6H polytype and is doped with elec- 
tron donor atoms (n-doped), then the 
exposed surface of the silicon carbide is 
illuminated through a sapphire window at 
the top of the vessel while the silicon car- 
bide is maintained at an anodic potential 
(l/sce between 1.8 and 2.8 V) that pro- 
motes photoinduced corrosion. If the sil- 
icon carbide is of the 6H polytype and is 
doped with electron acceptors (p- 
doped), then it can be etched in the dark 
at \Zsce between 0 and 2 V. The depth and 
structure of the porous region formed in 
the SiC is determined by a number of 
factors, including the anodization time, 
the applied potential, the intensity of 
ultraviolet light (if used), the pH of the 
solution, and the concentration of dopant 
in the silicon carbide. 

By way of example, Figure 2 illustrates 
an application of this method to fabricate a 
silicon carbide p/n-junction diode support- 
ed by a broad, electrically insulating sub- 
strate. In this application, one takes advan- 
tage of the fact that porous SiC can be oxi- 
dized to Si 02 at a rate much greater than 
that of solid SiC because the pores present 
much greater surface area for oxidation. 

First, a wafer is fabricated by chemical- 
vapor deposition of a p-doped SiC epi- 


layer and then an n-doped SiC epilayer 
on an n-doped SiC substrate. A mask is 
placed on the top n-doped epilayer, then 
patterned photolithographically. By use 
of the electrochemical etching method, 
the part of the n-doped epilayer not cov- 
ered by the mask is made porous to 
make it highly susceptible to oxidation. 

The resulting porous part of the layer is 
oxidized to Si0 2 to make it highly sus- 
ceptible to etching by hydrofluoric acid, 
then it is so etched to strip it away, leav- 
ing a mesa of n-doped SiC. The electro- 
chemical etching method is then used 
again, this time with process conditions 
selected to impart porosity to the 
exposed part of the p-doped SiC epilay- 
er but not to the n-doped SiC. Then as 
before, the porous material is oxidized to 
Si0 2 and etched away, leaving a two- 
layer (n-doped/p-doped) mesa. 

Next, the electrochemical-etching 
method is applied, this time with process 
conditions chosen to impart porosity to 
the n-doped SiC substrate only. Finally, 
the porous substrate is oxidized to Si0 2 , 
which is electrically insulating. 

This work was done by Joseph S. 
Shor and Anthony D. Kurtz of Kulite 
Semiconductor Products, Inc., for Lewis 
Research Center. For further informa- 
tion, write in 56 on the TSP Request 
Card. LEW-15755 
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2:00 pm-3:30 pm 
Concurrent Sessions — W2 

Advanced Manufacturing 3 
Computers & Communications 3 
Environmental Technology 3 
Materials 3 

Medical & Rehab. Technology 3 
Physics 2 
Power & Energy 3 
Small Business 2 
Telemedicine 1 


4:00 pm-5:30 pm 
Concurrent Sessions — W3 

Advanced Manufacturing 4 
Environmental Technology 4 
Materials 4 
Physics 3 
Power & Energy 4 
Small Business 3 
Telemedicine 2 & 3 

7:00 pm — Seventh Annual 
Technology Transfer Awards Dinner 


Thursday, 31 October 
exhibit hours: 10 am-3 pm 

8:30 am-12:00 noon 

(A) Russian Aerospace & 

Aviation Technology Partnerships 

(B) Tech. Commercialization Strategies/ 
Finding Niche Markets 

(C) Protecting Technology 

from Industrial Espionage/presented 
by the FBI and Dept, of Commerce 

(D) Financial Planning for Individuals 
and Small Business 


2:00 pm-5:30 pm 

(A) Russian Partnership (ct’d) 

(E) Introduction to Patents 
and Licensing 

(F) Setting up Your 
Company’s INTRAnet 

(G) Intellectual Property — Defining, 
Valuing, and Protecting It 


Telemedicine 4 & 5 (2-3:30) 
Telemedicine 6 & 7 (4-5:30) 




A 


* Lunch is available for purchase in the exhibit hall from 12:00 noon - 2:00 p.m. 

** Short Courses A-G on Thursday require individual registration 



■■ 
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Preregistration Form 

USE A SEPARATE FORM OR PHOTOCOPY FOR EACH REGISTRANT. BE SURE TO ANSWER ALL QUESTIONS BELOW. 
DO NOT USE THIS FORM IF YOU ARE AN EXHIBITOR OR SPEAKER. 


Name 



h6f6 ) 

1 


City/St/Zip 

Phone No. Fax No. 


E-Mail Address 


PLEASE REGISTER ME FOR THE FOLLOWING: 

(check all that apply) by 1 0/4 after 1 0/4 

□ Conference Registration $375 $450 $ 

Includes sessions & refreshment breaks on Tues., Oct. 29 & Wed., 
Oct. 30; 1 ticket to the opening reception on Mon., Oct. 28; exhibit 
hall opening breakfast on Tues., Oct. 29; 1 ticket to the Awards 
Dinner on Wed., Oct. 30 & entrance to the exhibits Oct. 29-31 . 
Thursday's Post-Conference Sessions are not included. 

D 1 -Day Conference 

Registration $160 $185 $ 

check day: DIO/29 or 010/30 
Includes sessions & refreshment breaks on the applicable day 
only, exhibit hall opening breakfast on Tues., Oct. 29 & 
entrance to the exhibits Oct. 29-31 . 


OPTIONAL SHORT COURSES ON THURSDAY, 31 OCTOBER 
(Morning short courses include continental breakfast.) 


Morning 

by 10/4 

after 10/4 

(A) Russian Partnerships 

$350 

$400 $ 

(full day, incl. refreshments, lunch) 
(B) Commercialization $1 00 

$125 

& Niche Markets 

(C) Industrial Espionage 

$100 

$125 

(D) Financial Planning 

$100 

$125 

Afternoon 

(E) Patents & Licensing 

$100 

$125 

(F) INTRAnet 

$100 

$125 

(G) Intellectual Property 

$100 

$125 

n Awards Dinner: tickets © 

$55 

$65 

3 Exhibits Only 

FREE 

FREE $0 

Includes the exhibit hall opening breakfast on Tues., Oct. 29 & 


entrance to exhibits Oct. 29-31. 

H * *Guest/Spouse Registration $95 $1 1 0 $ 

Includes the exhibit hall opening breakfast on Tues., Oct. 29; 
entrance to exhibits Oct. 29-31 ; a ticket to the opening reception 
on Mon., Oct. 28 & a ticket to the Awards Dinner on Wed., Oct. 30. 

* Guests must be over the age of 16. 

TOTAL AMOUNT ENCLOSED $ 

D Check/MO enclosed 

(payable to Technology Utilization Foundation) 

3 Charge my: D MasterCard n VISA D Am Ex 

Card No. 

Cardholder Name 

Signature Exp. Date 

Registrations & Awards Dinner reservations are transferable. 
Cancellations must be received in writing by October 4 for a full 
refund. Refunds will not be granted for “no shows.” A $50 
processing fee applies for all refunds. 


1 Which of the following best describes your industry or 
service? (check one) 


1 □ Electronics 7 □ Materiais/ChemicaJs 

2 □ Computers 8 □ Industrial Equipment 

3 □ Communications 9 □ Manufacturing 

4 □ Aerospace 1 0 □ Power/Energy 

5 □ Defense 1 1 □ Biomedicine 

6 3 Government 1 2 □ Transportation/Automotive 


13 □ Research Lab 

14 3 University 

15 □ Agriculture 

16 □ Environment 

17 □ Other (specify) 


2 Which of these products do you recommend, specify, or 
authorize the purchase of? (check all that apply) 


18 3 Electronic Components & Systems 

19 □ Software 

20 □ Computers/Peripherals 

21 □ CAD/CAE/CAM/CASE 

22 3 Lasers/Optics 

23 □ Materials 

24 □ Mechanical Components 

25 □ Positioning EquIpTMotion Control 


26 3 Test/Measurement Instruments 

27 □ Sensors/Transducers 

28 □ Data Acquisition 

29 □ Video/Imaging Equipment 

30 □ Industrial Controls/Systems 

31 □ Communications Equipment 

32 □ Laboratory Equipment 


3 Your role 

in purchasing is: 

33 □ Decision maker 34 □ Specify 35 3 Recommend 


4 Your principal job function is: 
(check one) 


36 □ General & Corporate Management 

37 3 Design & Development Engineering 

38 3 Engineering Services - Tests/Quality 

39 □ Basic Research 


40 □ Manufacturing/Production 

41 □ Purchasing/Procurement 

42 □ Other (specify) 



If you require assistance to fully participate , call 
Wendy Corvi at 1-800-944-NASA. 


HOTEL & TRAVEL INFORMATION 

(identify yourself as an attendee of Technology 2006) 

single double 

Anaheim Marriott Hotel $118 $128 

(headquarters hotel) (government rate: 

$90 single or double) 

Tel: 800-228-9290 or 714-750-8000 

Anaheim Inn at the Park $79 $89 

Tel: 800-421-6662 or 714-750-181 1 

Both hotels are walking distance to the Anaheim 
Convention Center. Rates are subject to a 15 % tax. 

Rates NOT guaranteed after 14 October 1996. 

Official Airline: United Airlines — discount rates are 
available, call 800-521-4041 and mention the 
Meeting Code: 502BA. 


RETURN WITH PAYMENT TO: 

Technology 2006, c/o Convention Data Services, Inc., P.O. Box 1326, Hyannis, MA 02601 
For fastest registration fax to: (508) 778-7718 




i Mathematics and 
f * Information Sciences 


Software for Optimizing Maintenance Budgets 

Cost effectiveness is maximized with optimal combinations of preventive and corrective maintenance. 
Stennis Space Center, Mississippi 


The Risk Constrained Optimized 
Planning (RCOMP) methodology has 
been developed to assist managers in 
analyzing and planning maintenance 
operations and, in particular, making 
rational decisions concerning mainte- 
nance-budget allocations. Incorpo- 
rating selected techniques of opera- 
tions research, RCOMP facilitates 
exploration of tradeoffs among various 
measures of availability of systems and 
subsystems to be maintained, costs of 
acquisition of maintenance packages, 
subsequent costs of maintenance, per- 
formance with regard to maintenance, 
equivalent uniform annual life-cycle 
costs, net investments, and total main- 
tenance times. With respect to a given 
system to be maintained, RCOMP facil- 
itates the selection of the optimal mix of 
preventive and corrective maintenance 
and the most cost-effective mainte- 
nance-acquisition strategy. 

Several assumptions are made to 
simplify the basic equations of RCOMP 
First, it is assumed that with respect to 
a given subsystem, actions associated 
with preventive maintenance and cor- 
rective maintenance (frequency and 
time to perform) remain constant for the 
time period between acquisition deci- 
sions. Second, it is assumed that the 
effectiveness of any given acquisition is 
instantaneously achieved; that is, no 
phase-in time is necessary to reflect 
changes in maintenance frequencies. 
Third, it is assumed that overall opera- 
tional availability of the maintained sys- 
tem is maintained when acquisitions 
are made; this is the most critical 
assumption as it enables the initial 
examination of a system that is nearly 
100 percent operational. This assump- 
tion also implies that acquisition of 
maintenance packages are not expect- 
ed to increase failure rates or repair 
times. Fourth, the measure of equiva- 
lent uniform annual life-cycle cost incor- 
porates the time value of money con- 
cepts and includes only the direct 
maintenance labor and materials costs 
as well as the hardware and software 
costs associated with the acquisition 


packages. Traditional life-cycle costs, 
such as retirement costs and software 
maintenance cost, are not included in 
this measure. 

For each subsystem and component 
of a given maintained system, RCOMP 
maintains a data base of preventive and 
corrective maintenance frequencies, 
average time to perform each type of 
maintenance, labor rates associated 
with personnel performing both types 
of maintenance, and the costs of mate- 
rials associated with both types of 
maintenance. RCOMP also maintains a 
data base on the acquisition of various 
maintenance packages; included in this 
data base are the costs of acquiring 
these packages, the components and 
subsystems that would be affected by 
the acquisition of each package, and 
the changes that would consequently 
be induced in the baseline parameters 
of the system. 

The two basic equations in RCOMP 
are the following: 
total maintenance time = 

ns na 

II [0+ A A p)( 1+ r A p)^pTpM Af ] 

+[0+ a a c)( 1+ r A c) A c T CM Af] 
and 

na 

III ( 1+ * A p)( 1+ r A p)( 1+ c A p) 

I I 

+[(l+i A p )(l+ M A p )A p C^Af] 
+[(l+i A c )(l+ r A c )(l+ C A c ) A cCqJF cm At j 

+ [0+A A c )(l+ M A c )A c CMCMAf] 

+ [C/IW + Csw] 

where 

ns = the number of subsystems, 
na = the number of acquisitions, 
Cmvv= the cost of hardware, 

Csw = the cost of software, 

Cqm = the labor rate for corrective 
maintenance, 


Crm = the labor rate for preventive 
maintenance, 

Cmcm = the cost of materials for cor- 
rective maintenance, 

C MPM = the cost of materials for pre- 
ventive maintenance, 

T cm = time to perform corrective 
maintenance, 

Tpm = time to perform preventive 
maintenance, 

c Ac = change in labor rate for correc- 
tive maintenance, 

c Ap = change in labor rate for preven- 
tive maintenance, 

m Ac = change in cost of materials for 
corrective maintenance, 

M Ap = change in cost of materials for 
preventive maintenance, 
r Ac = change in corrective-mainte- 
nance time, 

r A p = change in preventive-mainte- 
nance time, 

Af = incremental planning horizon, 

Ac = frequency of corrective mainte- 
nance, 

Xp = frequency of preventive mainte- 
nance, 

/Ac = change in frequency of correc- 
tive maintenance, and 
/Ap = change in frequency of preven- 
tive maintenance. 

With respect to a given system to be 
maintained, RCOMP searches for the 
optimal mix of preventive, corrective, 
and diagnostic system-maintenance 
strategies, given the data on measures 
of reliability, cost, and risk associated 
with the various subsystems and 
potential acquisitions of maintenance 
packages. In preparation for this 
search, a specification of the system 
and its subsystems, the baseline para- 
meters of the system, and the parame- 
ters of maintenance packages that 
could be acquired are entered into the 
data base. RCOMP then calculates the 
total maintenance time and the total 
life-cycle cost for all acquisitions. 

An optimal maintenance curve is 
established by computationally remov- 
ing the acquisitions, one at a time: The 
acquisition that is removed each time is 
the one that contributes the least to the 
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EXCLUSIVE! PAM* I. PUTTS FOR 
IX IWERFtT DATA EXPLORATION 




A patiei plot irt vals the rt&jfkmsbtp betuven 
ozone and radiation conditioned on both 
temperature and wind speed. 

Amazing 
Graphics 
Made Simple 

Introducing Axum®5.0-the 
premier technical graphing 
and data analysis package 
that gives you the 
competitive edge when 
1 analyzing, exploring, and 
presenting data. Axum5.0 
puts an incredible array of over 80 2D and 
3D graphs at your fingertips- and gives you 
unprecedented control over how they look. 

And now you can unlock hidden patterns in 
your data with Axum’s exclusive panel plots— 
modeled after Trellis™ graphics pioneered by 
Bill Cleveland at Bell Labs and Rick Becker at 
AT&T Labs. You’ll find hidden patterns in your 
data that you can’t find with any other point- 
and-click graphing package. 

With Axum 5.0, presenting your graphs is 
easier than ever. Axum is the only package that 
lets you create PowerPoint presentations 
automatically-just click on a button to turn your 
Axum graphs into PowerPoint slides. 


For academic distribution, call: 

Academic Distributing 1-800*531-3227 
Douglas Stewart 1-800-279-2003 
NACSCORP 1-800-321-3883 


60 DAY MONEY-BACK GUARANTEE 


Call now for a FREE brochure or to order! 

1 - 800 - 628-4223 

Math Soft 



101 Main St 
Cambridge, MA 02142 
(617) 577-1017 
fax: (6D577-8829 
Check out our web page: 
www.mathsoft.com 


MathSoft Europe, 
Knightway House. Park St 
Ragshot, Surrey, IK 
GU19 5AQ 
+44 1276 452299 
fax: +44 1276 451224 
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reduction in total maintenance time. 
When all acquisitions have been 
removed, the baseline parameters of the 
system have been achieved. Each point 
on the resulting curve (see Figure 1) rep- 
resents an optimal combination of main- 



Figure 1 . An Optimal Maintenance Curve of 

total maintenance time vs. equivalent uniform 
annual life-cycle cost is constructed by repeat- 
edly simulating the effect of the removal of the 
remaining maintenance package that con- 
tributes least to the reduction in total mainte- 
nance time. 


tenance packages for the correspond- 
ing cost and total maintenance time. 
The curve does not indicate a single 
correct maintenance strategy; indeed, 
for organizational or cost-related rea- 
sons, the minimum point may not be 
achievable in a given system. In any 
event, RCOMP provides for exploration 
of each point on this curve, and of its 
associated maintenance packages. 

RCOMP also provides a measure of 
each acquisitions contribution to system 


availability (see Figure 2). This measure is 
the probability that a system will be avail- 
able when it is required (PAR) given the 
acquisition package under analysis is in 
place. A minimum PAR value for acquisi- 
tions may be established and used to 



Acquisition Alternatives 


Figure 2. The Minimal Acceptable Proba- 
bility that a system will be available when 
required is represented by the dotted line. 
The effectiveness of each acquisition pack- 
age with respect to that standard is plotted as 
a histogram. 


judge the expected effectiveness of each 
potential acquisition package. 

This work was done by Freddie 
Douglas III of Stennis Space Center 

and A. Sean Williamson of Quantitech, 
Inc. For further information, write in 58 
on the TSP Request Card. 

Inquiries concerning rights for the 
commercial use of this invention should 
be addressed to the Patent Counsel, 
Stennis Space Center; (601) 688-1929. 
Refer to SSC-00038. 


Iterative and Incremental 
Development of Software 

Lyndon B. Johnson Space Center, Houston, Texas 


A method for development of soft- 
ware has been named the “itera- 
tive/incremental software development 
methodology.” This method governs a 
risk-driven, architecturally focused soft- 
ware-development process that re- 
duces significantly the risk and cost of 
developing software in an environment 
of rapidly changing technology and 
evolving requirements. In contrast to the 
older “waterfall” software-development 
method, the present method incorpo- 
rates the best of iterative and incremen- 
tal development. To implement this 
method, a requirement analysis is done 


before the beginning of any program- 
ming. Next, a schedule of development 
milestones is created. By combining the 
iterative and incremental programming 
efforts, one can create a final software 
product that satisfies requirements on 
schedule. 

This work was done by David Durand, 
George Heyworth, Ron Peugh, Dave 
Weller, and William Wessale of CAE-Link 
Corp. for Johnson Space Center. For 

further information, write in 34 on the 
TSP Request Card. 

MSC-22529 


For More Information Write In No. 430 
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Filter Devices for Collection and Storage of 
Body-Fluid Samples 

These devices are relatively easy to use and inexpensive. 

Lyndon B. Johnson Space Center, Houston, Texas 


Scientists at NASA’s Johnson Space 
Center have developed specialized dis- 
posable devices for use in filtering the cel- 
lular and acellular components of blood 
and other body-fluid samples. These 
devices contain filters that are treated 
with carbohydrate and protein com- 
pounds, which together with the physical 
characteristics of the filter act to retain the 
cellular components, allowing the acellu- 
lar components (e.g., serum) to pass 
through and be absorbed onto another, 
untreated matrix, such as paper. The 
paper containing the serum is removed 
from the device, dried in air, and stored in 
an anaerobic, desiccated environment 
until analysis. The dried paper can be 
analyzed up to six months later by wash- 
ing it with water and analyzing the effluent 
with conventional laboratory methods. 

Previously, blood and other types of 
fluid samples were collected into evacu- 
ated glass or plastic tubes, which then 
had to be centrifuged immediately to 
separate the cellular and acellular phas- 
es. The acellular phases often had to be 
stored at -20° or -70°C in order to pre- 
serve the analytes of interest. Using the 
filter device obviates the need for cen- 
trifuges or freezers: All that is required to 
collect and store blood samples are a 
collection device, air to dry the serum 
fraction, and a bag containing an oxy- 
gen scavenger and a desiccant in which 
to store the dried paper. 

The figure illustrates a typical blood- 
storage device of this type. The sample 
is passed into the device through a tube, 
and enters a chamber bound on the 
front side by a front plate (one of two 
parts of a plastic shell) and on the back 
side by a filter card. The volume of the 
chamber sets the upper limit of the vol- 
ume of fluid that can be introduced into 
the chamber. The front plate includes a 
recess for this chamber, and a shallow 
depression into which the filter card is 
seated, with a watertight seal forming 
the chamber. The front plate also 
includes an outer flange that adheres to 
the back plate, the other part of the 
plastic shell, with an air-tight seal. 


The sample is filtered first through the 
treated filter, and the acellular serum 
fraction is drawn onto the absorbent 
serum card. The first, treated filters con- 
sist mostly of glass fibers of 1 -pm pore 
size. Before the units are assembled, 
these filters are dipped into a carbohy- 


drate-and-protein solution and dried in 
air. The second, untreated filter is 
absorbent cellulose with a high Klemm 
factor, which acts to pull the acellular 
fraction onto this second filter card. The 
back plate is attached to the front plate 
with an adhesive on the flange, which 
makes an air-tight seal that also holds 
the second filter in its frame. A female 
Luer port is mounted on the back plate; 
this port is connected to an aspirating 
syringe that provides suction for collect- 
ing the specimen fluid. A second pull- 


tab is attached to the back plate, the 
two pull-tabs are used together to pull 
the device apart and remove the 
absorbing matrix once the collection 
process is complete. 

A related device, containing two 
absorbent cellulose papers and no 


treated filter card, has been developed 
for drying and storing urine samples. 
Other modifications can make devices 
such as these useful for filtering and 
storing other types of body-fluid sam- 
ples, such as saliva, tears, or peritoneal, 
synovial, or cerebrospinal fluids. Other 
modifications could involve using sever- 
al reagents on the filters to allow sever- 
al analytes to be assessed simultane- 
ously. One practical example might be 
screening for several addictive drugs or 
for blood-borne viruses. 



These Parts Are Assembled with adhesive around the edge to form air- and water-tight 
seals. Suction is applied to the Luer port at the back, drawing the specimen fluid in through 
the tube at the front. After the fluid is filtered, the device is pulled apart by use of the pull -tabs 
to extract the fluid-laden absorbent filter. 
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Space Shuttle display courtesy of Loral Space 
Information Systems 
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• Sammi does the GUI 

• Sammi offers pre-built objects, can 
integrate 3rd party objects... or you 
can create your own 

• Sammi has LESS THAN 50 API 
function calls 
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• Sammi integrates with ALL major 
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• Sammi is available for UNIX, 
Windows NT, and Windows 95 



Automated Traffic Information System 
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Call today for complete information 

1-800-953-5330 
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Because older collection devices did 
not allow immediate separation of cellular 
and acellular components of body-fluid 
samples, the analytes of interest often 
were affected by cell metabolism, cell 
lysis, or dilution during storage. The pres- 
ent device limits the potential for these 
effects by separating the cellular and 
acellular phases promptly. This advan- 
tage can be enhanced by chilling the 
devices before and after their use, which 
can further retard the chemical reactions 
that can destroy unstable analytes. 


A beverage has been formulated for 
restoring hydration homeostasis in per- 
sons who have become dehydrated 
(hyperhydrated) through physical exer- 
tion, illness, or other causes. The bever- 
age is also useful for counteracting the 
hypohydration that occurs in astronauts 
during space flight and in mountain 
climbers and airline passengers exposed 
to low air pressures. The beverage not 
only restores the overall volume of water, 
but also aids restoration of the normal 
balance between intracellular and extra- 
cellular fluids. 

Why would one need to drink this or 
any other rehydration beverage instead 
of ordinary water? Under stressful condi- 
tions, the voluntary intake of fluids does 
not keep up with the loss of fluids, lead- 
ing to dehydration. The cause of this 
phenomenon is unknown, but the tem- 
perature and composition of a beverage, 
and the gastric and intestinal emptying 
time (which influence the volume con- 
sumed and the rate of absorption by the 
body) play important roles. The rate of 
absorption of fluid from the intestinal 
lumen is maximal when the fluid has an 
osmolality of about 285 mOsmol/kg (the 
fluid is approximately isotonic). Moreover, 
drinking plain water does not replace 
sodium ions lost through sweating and 
urinary excretion. 

Accordingly, the present beverage was 
formulated with an osmolality that opti- 
mizes absorption and aids retention of 
plasma water. It is also designed to avoid 
the disadvantages of traditional rehydra- 
tion with salt tablets and water, which 
include the risk of hypernatremia (elevat- 
ed levels of sodium in the blood). In addi- 
tion, like commercial rehydration bever- 
ages, the present beverage includes a 
noncaloric sweetener (aspartame) that 


This work was done by Peggy A. 
Whitson of Johnson Space Center and 

Vaughan L. Clift of Lockheed-Martin. For 
further information, write in 54 on the 
TSP Request Card. 

This invention is owned by NASA, and 
a patent application has been filed. 
Inquiries concerning nonexclusive or 
exclusive license for its commercial 
development should be addressed to the 
Patent Counsel, Johnson Space Center; 
(713) 483-4871. Refer to MSC-22463. 


helps induce voluntary consumption. 

The ingredients in this beverage are 9 
g of sodium chloride, 15.44 g of sodium 
citrate, 0.72 g of aspartame, and the 
balance of water to a total volume of 2 L. 
The osmolality is 270 mOsmol/kg, which 
is close to the optimum fluid-absorption 
value. 

The present beverage and five others 
with higher and lower osmolality were 
tested for hypervolemic response in 
human subjects under various conditions 
of rest and exercise. The other beverages 
were (a) water sweetened with aspar- 
tame (30 mOsmol/kg), (b) a sodium chlo- 
ride solution sweetened with aspartame 
(70 mOsmol/kg), (c) a glucose/sodium 
citrate solution (650 mOsmol/kg), (d) a 
commercial rehydration beverage (380 
mOsmol/kg), and (e) another commercial 
rehydration beverage (390 mOsmol/kg). 
From measures of plasma osmolality, 
plasma volume, and concentration of 
sodium and potassium in plasma, the 
present hyperhydration beverage per- 
formed better than the others during rest 
and performed comparably or better dur- 
ing exercise. Thus, the improved hyper- 
hydration beverage should prove useful 
for increasing physical performance and 
to protect the body from excessive dehy- 
dration during stress situations. 

This work was done by John E. 
Greenleaf of Ames Research Center 
For further information, write in 96 on 
the TSP Request Card. 

This invention has been patented by 
NASA (U.S. Patent No. 5,447,730). 
Inquiries concerning nonexclusive or 
exclusive license for its commercial 
development should be addressed to 
the Patent Counsel, Ames Research 
Center; (415) 604-5104. Refer to ARC- 
13386. 


Improved Hyperhydration Beverage 

This beverage performs better than other rehydration 
beverages, including plain water. 

Ames Research Center, Moffett Field, California 


For More Information Write In No. 444 
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Production of Monoclonal Antibodies Specific to Hepatitis C 

There has been a need for these antibodies in medical research, testing, and treatment. 

Lyndon B. Johnson Space Center, Houston, Texas 


Antibodies specific to some peptides 
in hepatitis C viruses have been pro- 
duced by hybridomas that were gener- 
ated by electrofusion of human myelo- 
ma cells with lymphocytes from the 
peripheral blood of a human volunteer 
infected with hepatitis C. The produc- 
tion of monoclonal antibodies specific 
to hepatitis C is significant because 
heretofore, such antibodies have not 
been available, and there has been a 
growing need for them in medical 
research. With suitable modifications, 
these antibodies could become the 
basis of commercial products for 
immunotherapy and for use as controls 
in hepatitis C antibody assays. 

The process for making the antibod- 
ies begins with the collection of samples 
of blood from volunteers known to be 
infected with hepatitis C. The mononu- 
clear-cell fraction of the collected blood 
is prepared by density centrifugation on 
a Ficoll-Hypaque (or equivalent) cush- 
ion. (“Ficoir is a trade name for a poly- 
mer, made by cross-linking of epi- 
chlorhydrin and sucrose, that is ordinar- 
ily used in motility studies to increase 
the viscosity of media and thereby tem- 
per rapidly motile organisms. "Hy- 
paque" is a trade name for diatrizoate 
sodium and diatrizoate meglumine radi- 
ological-contrast media.) Once the 
mononuclear-cell fraction has been 
recovered, the NK cells are removed by 
incubation with leucyl-leucine methyl 
ester. 

The remaining T and B cells are coac- 
tivated by use of a T-cell activator, 
including phytohemagglutinin, con- 
canavalin A, or anti-CD3 monoclonal 
antibodies. Supplemental interleukins, 
including IL-2, IL-4, and IL-10 and/or 
concanavalin A supernatant are used as 
additional factors for stimulation of B- 
cells. After 48 hours, the B-cell blasts 
are harvested, washed, and suspended 
in a hypoosmolar electrofusion medium 
(75-milliosmolar sorbitol solution sup- 
plemented with calcium and magne- 
sium acetate). These cells are mixed 
with equal numbers of similarly pre- 
pared H7 human myeloma cells, which 
serve as the electrofusion partners. 

The cell mixture is transferred to an 
electrofusion chamber, where the cells 
are first aligned by a signal of 5-V ampli- 
tude at a frequency of 1 .5 GHz for 30 
seconds. At the end of the 30 seconds, 
the cells are fused with a single pulse of 
45 to 60 V. 


The electrofused cells are then grown 
in a medium supplemented with hypox- 
anthene aminopterine thymidine to 
select viable hybridomas. The resulting 
hybridomas are subcloned and their 
supernatants are screened, by use of 
standard enzyme-linked immunosor- 
bent assay (ELISA) techniques, for pro- 
duction of antibodies specific to pep- 
tides of hepatitis C viruses. 


This work was done by Garry A. Neil, 
Laurie Love-Homan, Deborah Clark, 
and Fred C. Johlin of the University of 
Iowa and Ulrich Zimmermann, Petra 
Gessner, Gerd Klock, and Reiner 
Schnettler of the University of 
Wurzburg, Germany, for Johnson 
Space Center. For further information, 
write in 90 on the TSP Request Card. 
MSC-22392 



FieldWorks Field Workstations' have 
been put to the challenge by the World's most 
grueling and demanding work environments; 
from ice core testing in the sub-zero climates 
of Antarctica to testing nuclear reactor power 
plants world-wide to aiding corporate America's 
large field sales and field service fleets. Our 
attention to detail. MIL-SPEC rugged design 
and usability makes the FieldWorks computer 
line the logical choice in mission critical 
applications as well as your own specialized 
application. FieldWorks has met the challenge 
of today's most severe working environments. 


133 MHz Pentium... 
ISA/PCI Slots... 
CD-ROM . PCMCIA.. 
Call today for an 
information kit 
on the complete 
FieldWorks 
Rugged product line. 


a 


Here! 



Sales: 1-800-588-9144 

9961 Valley View Road 
Eden Prairie. MN. USA 55344 
Phone:(612)947-0856 
Fax: (612) 947-0859 
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Books & Reports 

These reports, studies, and handbooks are available from NASA as Technical 
Support Packages (TSPs) when a Request Card number is cited. 


Physical Sciences 


Thermal Conductances of 
Augmented Metal 
Contacts: Part I 

A report describes experiments that 
were performed to determine the extent 
to which gold-coated aluminum washers 
squeezed between metal contacts can 
increase the thermal conductances of 
the contacts at liquid-helium tempera- 
tures (1 .6 to 6.0 K). In the experiments, 
the thermal conductances of the con- 
tacts were measured while the contacts 
and washers were pressed together with 
various forces up to 661 N. The thermal 
conductances of contacts augmented 
with washers were not found to be sig- 
nificantly greater than those of bare con- 
tacts. 

This work was done by L. J. Salerno 
and P. Kittel of Ames Research Center 

and Aian L. Spivak of Trans-Bay 
Electronics. To obtain a copy of the 
report, ' Thermal Conductance of 

Augmented Pressed Metallic Contacts 
at Liquid Helium Temperatures/’ write 
in 47 on the TSP Request Card. 
ARC-13387 

Thermal Conductances of 
Augmented Metal 
Contacts: Part II 

A report documents experiments, 
similar to those described in the preced- 
ing article, that were performed to deter- 
mine the extent to which indium foil or a 
general-purpose laboratory grease can 
increase the thermal conductances of 
pressed metal contacts at liquid-helium 
temperatures (1 .6 to 6.0 K). The speci- 
mens used in the experiments were 
pairs of copper, aluminum, brass, and 
stainless-steel rods of 12.7-mm and 
10.2-mm diameter, with contact sur- 
faces lapped to a finish of 0.8 pm. In the 
experiments, the thermal conductances 
of the contacts with indium or grease 
interfacial layers were measured while 
the contacts were pressed together with 
various forces up to 670 N. Thermal 
conductances were found to increase 
somewhat with contact forces, though 



not as much as in previous studies. 

This work was done by Louis J. 
Salerno and Peter Kittel of Ames 
Research Center and Alan L. Spivak of 
Trans-Bay Electronics. To obtain a copy 
of the report, ‘ Thermal Conductance of 
Pressed Metallic Contacts Augmented 
with Indium Foil or Apiezon-N™ Grease 
at Liquid Helium Temperatures , " write in 
48 on the TSP Request Card. 
ARC-13388 


Electronic Systems 


Fault-Protection 
Architecture for the 
Cassini Spacecraft 

A report discusses the fault-protection 
architecture for the command-and-data 
subsystem (CDS) of the Cassini space- 
craft, which is scheduled for launch in 
October 1997 on a mission to Saturn. 
The fault-protection architecture chosen 
for this demanding application involves a 
highly modular system of hardware and 
software components, including a pre- 
dominantly software-driven fault-diag- 
nostic device in each module. With the 
intelligence of the designers embedded 
in the software, the system becomes 
autonomous in monitoring for, and 
responding to, faults. 

This work was done by Thomas K. 
Brown and James A. Donaldson of 
Caltech for NASA’s Jet Propulsion 
Laboratory. To obtain a copy of the 
report, " Fault Protection Design for the 
Command and Data Subsystem on the 
Cassini Spacecraft, ” write in 2 on the 
TSP Request Card. 

NPO-19747 


Reusable Modular 
Architecture for Electronic 
Systems 

A report proposes a modular architec- 
ture for spacecraft electronic systems, 
the modules of which would be stan- 
dardized and reusable on different mis- 
sions. Electronic architectures fitting this 
general description have been imple- 
mented commercially, but only in recent 


years has a concerted effort been made 
to apply this concept in the design of 
spacecraft electronic systems. A key fea- 
ture of the proposed architecture would 
be a backbone parallel bus that could 
accommodate a variety of equipment 
through a series of input/output modules. 
Subsystems with different mass, power, 
performance, and other characteristics 
could be integrated into systems to sat- 
isfy the requirements of various missions 
without affecting the basic architecture of 
the systems. 

This work was done by Kim R. Reh, 
Savio N. Chau, and Brian Cox of Caltech 
for NASA’s Jet Propulsion Labora- 
tory. To obtain a copy of the report, “A 
Multimission Space Avionics Architec- 
ture, " write in 64 on the TSP Request 
Card. NPO-19836 

Analysis of Carrier 
Tracking by Cascaded 
Phase-Locked Loops 

A report presents an analysis of the 
performance of a carrier-aiding tech- 
nique, which employs cascaded phase- 
locked loops (PLLs). This technique can 
be useful when two unequal antennas 
are required to coherently demodulate 
the received signal, but due to an 
extremely weak signal-to-noise ratio 
(SNR) level and high Doppler rates, the 
smaller antenna PLL is unable to lock on 
the carrier on its own. In this scheme, the 
carrier signal is assumed to be strong 
enough that the PLL in the receiver of the 
larger antenna can synchronize to the 
carrier and thereby provide a phase ref- 
erence for down-conversion of the carri- 
er in the receiver of the smaller antenna. 
Thus, the PLL in the receiver of the small- 
er antenna has only to coherently track 
the residual Doppler shift between the 
two antennas, and can use a narrower 
loop bandwidth than otherwise possible. 

This work was done by Mazen M. 
Shihabi, Biren N. Shah, and Sami M. 
Hinedi of Caltech for NASA’s Jet 
Propulsion Laboratory To obtain a 
copy of the report, " Improved Carrier 
Tracking of Space Telemetry Signals 
Using Cascaded Phase-Locked Loops, " 
write in 26 on the TSP Request Card. 
NPO-19612 
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Materials 


Preceramic Organoboron/ 
Silicon Polymers 

A report describes the syntheses of 
preceramic polymers with Si-B bonds in 
their backbones. The syntheses were car- 
ried out by the Wurtz reaction of dialkyidi- 
chlorosilane and boron trichloride or 
methyl bromide, in some cases with and 
in some without methyl iodide. The poly- 
mers softened at temperatures between 
40 and 1 80 °C, started to decompose at 
200 to 450 °C t and yielded a 56-to-70- 
percent ceramic product in an inert 
atmosphere above 800 °C. The ceramics 
thus formed from the organoboron/silicon 
polymers can be in the form of fibers; 
alternatively, the polymers can serve as 
matrix resins for making composite mate- 
rials for high-temperature applications. 

This work was done by Salvatore ft. 
Riccitiello of Ames Research Center 
and Ming-ta S. Hsu and Timothy S. Chen 
of HC Chem Research & Services Corp. 
To obtain a copy of the report, 
“Preceramic Organoboron-Silicon Poly- 
mers, " write in 76 on the TSP Request 
Card. ARC- 12858 



Machinery/Automation 


Development of a Solar 
Dynamic Power System 

A report discusses the development of 
a proposed solar dynamic electric- 
power-generating system for the Space 
Station Freedom. The report includes 
results from the prime contractor as well 
as from in-house efforts, university 
grants, and other contracts. Also includ- 
ed are the writers’ opinions, based on 
their experiences in the program, about 
the best technical and programmatic 
ways to proceed in future efforts to 
develop solar dynamic power systems. 

This work was done by Thomas W. 
Kerslake, Kent S. Jefferies, Richard ft. 
Secunde, Clinton B. Ensworth III, and 
Richard D. Corrigan of Lewis Research 
Center To obtain a copy of the report, 
“Solar Dynamic Power System Develop- 
ment for Space Station ‘Freedom,’* 
write in 66 on the TSP Request Card. 

Inquiries concerning rights for the 
commercial use of this invention should 
be addressed to the Patent Counsel, 
Lewis Research Center; (216) 433-2320. 
Refer to LEW- 16223. 


Centrifugal Instrument for 

Biotechnological 

Experiments 

A report describes an instrument sys- 
tem for use in studying the effects of iner- 
tial acceleration (gravity) on cell biology, 
protein cell growth, and other phenome- 
na of interest to the materials-science 
and biotechnologies communities. The 
instrument system is designed to pro- 
duce inertial accelerations between 0 
and 100 times the normal gravitational 
acceleration at the Earth’s surface. By 
combining instrument automation with 


miniaturization, more data can be 
obtained in each experiment, either dur- 
ing space flight or in ground-based labo- 
ratories, than is possible with previous 
variable-gravity instrumentation. 

This work was done by Steven L 
Koontz of Johnson Space Center and 
Ray Morales and Monty B. Carroll of 
Lockheed Engineering and Sciences Co. 
To obtain a copy of the report, U A 
Variable Gravity Instrument for Bio- 
technology Studies: Detta-G ,” write in 
92 on the TSP Request Card. 
MSC-22577 
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TRYTHEDOLCH 
FAMILY OF SOLUTIONS 

One-Slot NotePAC™ 

A sealed all metal notebook that with- 
stands extreme environments. Equipped 
with a brilliant 12.1” SVGA TFT display, 
it’s available with one ISA add-in slot and 
can be certified for operation to -20° C. 

Two-Slot L-PAC™ 

The light portable with high-end per- 
formance in a compact package. 
Expansion via two full-size ISA add-in 
slots. Audio/video and PLC program- 
ming configurations are available. 

Five-Slot PAC™ 

PAC combines field-proven ruggedness, 
five ISA/EISA/PCI add-in slots and 
Pentium® performance to offer 
unrivaled power and flexibility in 
a portable package. VGA and 
SVGA TFT displays to 12.1”. 


rugged 

MULTI-SLOT 

PORTABLES 


Ten-Slot MegaPAC™ 

MegaPAC is the ultimate in portable add- 
in expansion with ten full-size ISA/PCI 
slots. Its perfect for benchtop or floor 
standing operation. Positive pressure cool- 
ing protects valuable add-in cards. 

Call Now 1.800.995.7561 


Dolch Computer Systems 
3178 Laurelview Court 
Fremont, CA 94538 
510.661.2220 
http://www.dolch.com 
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Development of an 
Advanced Helicopter 
Transmission 

A report describes the engineering 
achievements of a program to develop 
an advanced helicopter transmission 
with less weight, less noise, and greater 
reliability in comparison with a baseline 
transmission in a three-engine army 
cargo helicopter that has a gross weight 
of 85,000 lb (38,600 kg). Some aspects 
of the advanced transmission were 
described in previous articles in NASA 
Tech Briefs ; most notably, of the gearbox 
designs investigated, the one selected as 


most promising features a split-path 
drive configuration like that described in 
“Torque-Splitting Gear Drive" (LEW- 
14908), NASA Tech Briefs, Vol. 15, No. 4 
(April 1991), page 90. A preliminary 
design analysis showed that in compari- 
son with the baseline gear box, the par- 
ticular split-path gearbox would weigh 23 
percent less, its noise would be 10 dB 
lower, and its reliability would be nearly 4 
times (in terms of mean time between 
replacements) as great. A half-scale ver- 
sion of the split-path gearbox was 
designed, fabricated, and tested; the 
results of the tests showed that most of 
the design assumptions were sound. 


RUSSIA'S SECRET TECHNOLOGIES 
REVEALED 


With the Cold War over and Iron Curtain “lifted,” Russia is 
making available a treasure of previously-classified technologies and 
products developed for space, military, and other major R&D 
programs in the former Soviet Union. 


You can discover the BEST opportunities FIRST with Russian Tech 
Briefs , the official technology transfer publication of the Russian 
Space Agency (RSA), produced in partnership with the publishers of 
NASA Tech Briefs. 





Russian Tech Briefs has exclusive first publishing rights to the top inventions developed by the 
RSA’s research labs and contractors. ..proven, commercially-promising inventions “spun off” from 
leading-edge projects such as the Mir Space Station. The bimonthly newsletter covers innovations in 
electronics, computing, bio/medicine, manufacturing, materials science, and other critical fields. Plus, 
it features inside information on Russia’s space plans; profiles of Russia’s leading R&D centers; expert 
advice on doing business in the Russian market; and a free subscriber service for ordering licensing 
and other detailed information about technologies featured in the briefs. 

Subscribe now and receive a full year of Russian Tech Briefs for just $195, or two years for $345. 
A single application could repay this modest investment many times over. Don’t let your competition get 
the inside track on this incredible resource; order today! 

Our guarantee: If you are not satisfied with Russian Tech Briefs, you may cancel at any time and 
receive an immediate refund on the unused portion of your subscription. 


Enter my subscription to Russian Tech Briefs for: 

□ One year ($195) 

□ Two years ($345) 

j Check enclosed {payable to Associated Business Publications) 

□ Charge my: □ VISA □ Mastercard □ American Express 

Card No. Expire Date 

Signature 

Name 

Company 

Address 

City/St/Zip 

Phone No. 

Mail to: Associated Business Publications. 317 Madison Avenue, New York. NY 10017. Or fax to: (212) 986-7864. 


This work was done by Jules G. Kish 
of United Technologies Corp. and 
Timothy Krantz of the U. S. Army 
Research Laboratory for Lewis 
Research Center To obtain a copy of 
the report, u Sikorsky Aircraft Advanced 
Rotorcraft Transmission (ART) Program 
— Final Report , " write in 3 on the TSP 
Request Card. 

Inquiries concerning rights for the 
commercial use of this invention should 
be addressed to the Patent Counsel, 
Lewis Research Center; (216) 433-2320. 
Refer to LEW- 16278. 
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Electronic Components 
and Circuits 


Wire Mesh for Protection 
Against Lightning 


A report describes the choice of silver- 
plated wire to replace tin-plated beryllium 
copper strips that were previously used to 
provide grounding contacts for protecting 
a space shuttle umbilical disconnect 
against lightning strike. When they were 
used, the beryllium copper strips were 
bonded to foam insulating material and 
have come loose from the foam after ther- 
mal cycling between ambient temperature 
and -423 °F (-255 °C). The loose strips 
could become debris, which could not be 
tolerated in this application. The wire 
mesh is bonded (partially impregnated) to 
the foam with polyurethane adhesive. A 
portion of the wire mesh that overlaps the 
umbilical disconnect is impregnated with 
silver-filled epoxy. In comparison with the 
beryllium copper strips, the wire mesh has 
been found to be relatively insensitive to 
differential thermal shrinkage and to 
adhere better. The test demonstrated that 
the wire mesh does not disbond and 
maintains a low resistivity at the electrical 
bond surface before and after thermal 
aging in liquid hydrogen. 

This work was done by Bernie 
Rosenbaum of Johnson Space Center 
Keith Y. Chong, Richard G. Jackson, Lee 
S. Durham, and Zenon Siminski of 
Rockwell International Corp.; and Benny 
Ewing of Lockheed- Martin. To obtain a 
copy of the report, u Wire Mesh for 
Disconnects Lightning Strike Protection ," 
write in 11 on the TSP Request Card. 
MSC-22665 
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Profiles Of Pathsetting Companies Serving The Engineering Field 


KOLLMORGEN MOTION TECHNOLOGIES GROUP 

Zero Cogging Brushless Servomotor 

Kollmorgen has introduced 
the PLATINUM XT Scries, a 
three-phase brushless DC servo- 
motor that uses a new armature 
technology developed by Koll- 
morgen PM I. 

PLATINUM XT’s zero cog- 
ging is the result of a slotless, iron- 
less design that eliminates pre- 
ferred pole position. The new 
armature creates a “perfect wind- 
ing” that produces a pure sinu- 
soidal back EMF (electromagnetic 
force) waveform. The series is 
available in three frame sizes: 9 
cm, 12 cm, and 16 cm. Contin- 
uous output torque range is from 
85 oz-in to 390 oz-in. Other fea- 
tures include: ultra low torque and 
velocity ripple, flat profile, fast 
acceleration, and all aluminum 
construction for resistance to cor- 
rosive environments. Options 



include: resolver or encoder feed- 
back; a molded, ruggedized dust 
cover with CPC or splash-tight 
connectors; mating connectors; 
IP-65 sealing; forced air cooling; 
and UL-listed versions. 

Frank Locascio, Product Man- 
ager, adds, “The PLATINUM 
XT Series has performance fea- 
tures that cannot be matched by 
conventional, ironcore brushless 
designs in many applications.” 
PLATINUM XT is well-suited 
for semiconductor wafer han- 
dling, inspection, electronic 
component insertion, grinding, 
robotics, document handling, 
and medical applications. 

The motor can be combined 
with the Kollmorgen SER- 
VOSTAR digital amplifier to pro- 
vide an easy-to-set-up, high-per- 
formance motion control system. 


Kollmorgen Motion Tech- 
nologies Group is a leading inter- 
national manufacturer of precision 
motion control products. Koll- 
morgen is traded publicly on the 
New York Stock Exchange (KOL). 


For more information , contact 
Frank Locascio , product manager, 
at 540-633-4 134 or Rory Falato, 
marketing communications direc- 
tor, at 540-633-5511. 

For More Information Write In No. 850 


NATIONAL TECHNOLOGY TRANSFER CENTER 


The National Technology 
Transfer Center (NTTC) en- 
hances U.S. industry’s economic 
competitiveness by linking it to 
the vast resources of federal tech- 
nology. 

Located at Wheeling Jesuit 
University, Wheeling, WV, 
NTTC is pan of the National 


Technology Transfer Network 
sponsored by NASA since 1991. 
NTTC fosters federal technology 
transfer with U.S. businesses 
through its National Gateway. 
This service provides businesses 
with rapid access to federal tech- 
nologies, expenise, and facilities. 

N pie’s on-line electronic 


bulletin board suppons National 
Gateway. The user-friendly 
Business Gold-NTTC Online fea- 
tures a comprehensive directory 
of federal R&D laboratories and 
highlights federal technologies 
available for commercialization. 
Business Gold also maintains 
information on solicitations for 
programs including Small 
Business Innovation Research, 
Technology Reinvestment, and 
Small Business Technology 
Transfer and Advanced Technol- 
ogies. 

NTTC emphasizes design and 
implementation of training in 
technology transfer and innova- 
tion management. NTTC’s 
training activities include the 
National Industrial Extension 
Agents Curriculum and projects 
with the U.S. Navy’s Office of 


Naval Research, NASA’s Office 
of Space Access and Technology, 
and the Environmental Pro- 
tection Agency. 

NTTC conducts national out- 
reach and promotional activities 
to improve private sector aware- 
ness of federal technology 
resources and opportunities. 
Overall, NTTCs activities and 
services are designed to comple- 
ment and enhance NASA tech- 
nology transfer programs across 
the nation. 

For more information on the 
National Gateway, Business 
Gold, training courses, or other 
services, contact the NTTC via the 
Internet through World Wide Web 
URL http://www.nttc.edu or call 
800-678-6882. 

For More Information Write In No. 851 
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ACROSCIENCE CORPORATION 

Visual Science = Mathematical Design, Simulation, and Analysis Software 


acroScience is dedicated to 
developing, deploying, and sup- 
porting powerful, cost-effective, 
and intuitive software tools for 
the sciences. acroScience was 
founded to fulfill a need among 
engineers and scientists for a 
modern, integrated mathematical 
design, simulation, and analysis 
software environment, acro- 
Science’s flagship product, Visual 
Science, is the next step in the 
evolutionary transition from text- 
based mathematical software to 
truly interactive and visual PC 
software. 

Visual Science enables its users 
to quickly and easily: 

• create a visual model of a math- 
ematical system 

• bring out the important hierar- 
chical structure of a system, hid- 
ing unwanted detail 

• gain complete control over exe- 
cuting a mathematical system 

• analyze a system with interactive 
tools 

• scale from simple problems to 


complex dynamic systems re- 
quiring feedback and parallel 
execution 

• manage large projects. 

Visual Science features: 

• full interactive control over 
designing, simulating, analyzing, 
and applying mathematical sys- 
tems 

• a hierarchical block diagram 
interface together with a tradi- 
tional command prompt inter- 
face 

• MathCalc, a familiar matrix cal- 
culation language 

• more than 1 00 double precision 
real and complex mathematical 
functions 

• both numerical and graphical 
data inspectors 

• OLE-based publication and 
annotation capabilities 

• sequential and parallel execution 
with feedback 

• true customization and exten- 
sion capabilities 

• seamless support for MATLAB® 
and IDL® 


• complete integration into the 
Microsoft Windows 95 environ- 
ment. 

Visual Science is the most mod- 
ern, flexible and easy-to-use math- 
ematical environment available 
for PCs today. 

For more information anil a free 


trial contact acroScience Cor- 
poration , 1966 13th Street, Ste. 
250, Boulder, CO 80302; Tel: 303- 
541-0089; Fax: 303-541-9056; 
E-mail: info @ acroScience. com; 

Web: http://www.acroScience.com . 

For More Information Write In No. 852 



WARNER ELECTRIC 

Offers Programmable Linear Actuators 



Warner Electric, long a leading 
supplier of linear and rotary 
motion control devices, now 
offers an extensive line of pro- 
grammable linear actuators that 
features greater service life and 
expanded load-carrying speeds, 
duty cycles, and accuracies. 
Named the Electrak 2000 , this 
industry-leading line of linear 
actuators is available in both high- 
efficiency ball screw and econom- 
ical Acme screw models. 

All Electrak 2000 actuators are 
engineered to operate for up to 50 
million cycles. Operating speeds 
range from 20 inches/second for 
40-lb. loads to 2 inches/second for 
500-lb. loads, with repeatability of 
0.0005 inches. Standard stroke 
lengths are 2, 4, 6, 8, 12, 18, and 
24 inches. The maximum load 
capacity for parallel models with 
ball screw drive is 2000 lbs. 

Ball screw models feature excel- 
lent speed, load, and duty-cycle 
capabilities with low power con- 
sumption. An electrically-released, 
spring-set brake mounted on the 


step motor controls back-driving 
of the ball screw actuator if power 
is interrupted. 

Acme screw units offer an eco- 
nomical alternative for applica- 
tions with lower load, speed, and 
duty-cycle requirements. The 


Acme screw models can hold ver- 
tical loads without back-driving in 
either a power-off or a stall mode. 

Designed to be impervious to 
washdowns, Electrak 2000 sealed 
step motors carry an IP-56 rating 
and are featured as standard 


equipment. Controls are supplied 
complete with I/O boards, input 
power cables, indexer, and drive. 

All Electrak 2000 Series actua- 
tors are available with a menu-dri- 
ven software package that is 
specifically designed for linear 
motion/position applications. 
'With terms expressed in linear 
units rather than in motor steps, 
the new software ensures simpli- 
fied programming. 

Mounting options include 
front flanges, trunnions, side- 
tapped holes, and mounting feet. 
Encoders, sensors, and brakes are 
offered as options. Both parallel 
and in-line actuator configura- 
tions are available. 

For additional technical infor- 
mation on any Warner Electric 
product, contact: Warner Electric 
Advertising Department, 449 
Gardner Street, South Beloit, IL 
61080; Tel: 815-389-3771; Fax: 
815-389-2582. 

For More Information Write In No. 853 
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ALACRON, INC. 

The Total Imaging and Signal Processing Solution 


is equipped with two 160 MB/sec. 
FastTrack expansion interfaces to 
which users can add one or sever- 
al FastTrack modules. Our grow- 
ing line of FastTrack modules 
includes a high-resolution graphic 
display, analog and digital frame 
grabbers, high-performance digi- 
tal I/O, SCSI, and VSB. FastTrack 
connectors also support FT- 
SHARC and FT-C80 modules, 
providing heterogeneous proces- 
sor environments. 

For more information , contact 
Alacron, Inc. at 71 Spitbrook Rd., 
Nashua, NH 03060; Tel: 603- 
891-2750; Fax: 603-891-2745; E- 
mail: sales@alacron.com; URL: 
http:// www. alacron. com. 

For More Information Write In No. 854 



Alacron provides total data 
acquisition and processing solu- 
tions for imaging and signal pro- 
cessing. Alacron offers a range of 
high-performance systems, based 
on Texas Instruments* TMS- 
320C80 processor, Analog Devices’ 


ADI-2 106x SHARC processors, 
and Intel’s i860 RISC processors 
for PCI, PC/ISA, and VME buses. 

New Products 
Alacron’s FT-C80 subsystems, 
based on TIs TMS320C80 pro- 


cessor, are ideal for the most 
demanding real-time image pro- 
cessing and DSP applications. The 
FT-C80 provides 2 GigaOPS of 
processing power and can perform 
a 3x3 convolution on a 512 x 512 
x 8 bit image in 6.6 msec. 

Alaaons FT SHARC 
subsystems, based on 
an array of up to 24 
ADl-2106x micro- 
processors, provide 
scaleable performance, 
up to 3 GigaFLOPs in 
a single slot! An eight - 
processor FT- SHARC 
can perform a 1 K 
complex FFT in only 
72 microseconds. 


I/O and 
Expansion 

Todays demanding 
real-world applica- 
tions require not only 
processing power, but 
also efficient, bal- 
anced I/O. Each Ala- 
cron processor board 


Whatever Di recti 
Goripqtlrig Nee 


Heterogeneous 
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TOSHIBA AMERICA 


In response to the growing 
demand for a more compact, 
broadcast-quality, point-of-view 
(POV) camera, Toshiba has intro- 
duced the worlds smallest, most 
technologically advanced digital 
camera, the IK-TU40A. 

Toshiba’s IK-TU40A 
is the worlds first three- 
chip, 10-bit remote head 
camera. It is specifically 
designed for remote 
broadcast use. The IK- 
TU40A can capture, up- 
close, all the excitement 
of fast-paced sports or 
other exotic applications. 

The camera head is about 
the size of an ice cube, 
allowing it to be mount- 
ed anywhere - from the 
drivers seat of an Indy 
car to the side of an in- 
line skate. 

The IK-TU40A makes 
conventional one-chip 
POV cameras obsolete by 


utilizing revolutionary ten-bit 
DSP architecture developed exclu- 
sively by Toshiba, combined with 
three 4 1 0,000-pixcl CCDs. The 
result is a breathtaking 750 hori- 
zontal lines of resolution and a 


62dB signal-to-noise ratio for the 
brightest, sharpest color video in 
the industry. 

Equipped with RS-232C inter- 
face and easy-to-read on-screen 
menus, the camera can be central- 


ly controlled by way of a laptop 
computer. This provides the user 
with fingertip access to a wide 
range of functions and advanced 
image processing modes, includ- 
ing electronic shutter speed, inte- 
gration time periods, AGC and 
white balance. 

The IK-TU40A accepts most 
C-mount lenses and has video 
outputs for NTSC, S-VHS and 
RGB. A 10-, 18-, or 30-foot 
detachable cable is available for 
the camera. 

For more information, contact 
Toshiba America Consumer Prod- 
ucts, 1010 Johnson Dr., Buffalo 
Grove, IL 60089; Tel: 847-541 - 
9400; Fax: 847-541-1927. 

For More Information Write In No. 855 
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PLYMOUTH TUBE COMPANY 

Plymouth Extruded Shapes — Near- Net Steel Extrusions 


Original equipment manufac- 
turers (OEMs) and parts suppliers 
in the automotive, aerospace, 
defense, machine tool, and indus- 
trial equipment manufacturing 
industries have found near-net 
extrusion of complex steel shapes 
to be a versatile, labor-saving, and 
cost-effective alternative to the 
welding, forging, casting, or 
machining of parts. 

According to Don Ferguson, 
Plymouth Extruded Shapes’s 
Marketing Manager, “Near-net 
extrusion technology gives prod- 
uct engineers the ability to achieve 
the desired shape, within close tol- 
erances, in a single process. With 
this process, we can create a wide 
variety of solid or hollow shapes 
in various sizes using either car- 
bon steel, alloy steel, stainless 
steel, nickel alloy, or titanium, 
with relatively low tooling costs - 
even for short runs. The technol- 
ogy not only reduces our cus- 
tomers’ materials costs, but it also 
reduces downstream costs, since 


near-net parts require less 
machining and mechanical finish- 
ing than competitive technolo- 
gies. Overall, the financial bene- 
fits of choosing near-net extru- 
sion can be substantial.” 

The near-net extrusion opera- 
tion begins with a solid round bar 
that is cut into shorter billets. 
Each billet is induction-heated to 
the correct extrusion temperature 
and is coated with a powdered 
glass during transfer to the extru- 
sion chamber. The steel is forced 
through a die under high pressure 
at speeds up to 30 mph to provide 
the desired shape and is then air- 
cooled or rapidly water-quenched. 
After cooling, the extrusions are 
“stretch straightened” - an impor- 
tant step in controlling the bow 
and twist of the final product. 
Plymouth discards dies after each 
extrusion, minimizing an erosion 
process called “die wash.” This is 
essential to achieving the consis- 
tent quality and close tolerances 
required by customers. 


Plymouth’s standard near-net 
stainless steel shapes include tees, 
equal and unequal leg angles, 
channels, and beams. Specialized, 
custom-order shapes may include 
cross-membered pans, as well as 
pans requiring varying degrees of 
angularity, transverse flatness, 
bows, or twists. 


For more information on 
Plymouth's near-net extrusion 
process , contact Plymouth Extruded 
Shapes, Plymouth Tube Co., P.O. 
Box 768, Warrenville, IL 60555; 
Tel: 800-323-9506; Fax: 708- 
393-3552. 



INTEGRATED ENGINEERING SOFTWARE 

NEW Electromagnetic-Thermal Coupled CAE Software 


Integrated Engineering Soft- 
ware has released the CAE indus- 
try’s First coupled Electromag- 
netic-Thermal CAE solution 
based solely on the innovative 
Boundary Element Method 
(BEM) technology. Now design- 
ers searching for an alternative to 
complex electromagnetic-thermal 
FEM modeling can take advan- 
tage of BEM’s superior ease of use, 
analysis speed, and accuracy. This 
coupled Electromagnetic-Ther- 
mal software solution enables 
designers to test various physical 
and material configurations, 
examine new design concepts, and 
optimize designs for a wide variety 
of Electromagnetic-Thermal ap- 
plications prior to actually build- 
ing a costly prototype. 

I nducti ve/Conductive 
Heating Applications 

Designers of induction heat- 
ing/hardening systems or conduc- 
tive heating designs are able to 
simulate coupled Electro-magnet- 


ic Thermal systems in one soft- 
ware environment. For inductive 
heating/hardening applications, 
designers can take advantage of 
Integrated’s coupled Oersted and 
Kelvin software tools. Oersted is 
Integrated’s two-dimensional time- 
harmonic field solver (shown) and 
Kelvin is the thermal analysis 
solver. And, for conductive heat- 
ing applications, designers can 
effortlessly move between 
Integrated’s coupled Electro and 
Kelvin. Electro is 
Integrated’s two - 
dimensional electro- 
static field solver. 

Designers can 
examine electro- 
magnetic properties 
such as capacitance, 
inductance, resis- 
tance, ohmic losses, 
eddy current, force, 
torque, and many 
other properties. 

And, with a simple 
menu selection, 


they can review the coupled ther- 
mal properties such as tempera- 
ture, heat flow, temperature gradi- 
ents, and other thermal proper- 
ties. 

Innovative CAE 
Technology - BEM 

Integrated Engineering Soft- 
ware is the only provider of a full 
range of electromagnetic and ther- 
mal CAE products based on 
the Boundary Element Method 


(BEM). The Finite Element 
Method products require com- 
plex, full-region FEM meshing in 
contrast to the Boundary Element 
Method which requires only sur- 
face elements. BEM is not only 
easier to use and learn, but it also 
provides premium accuracy and 
analysis speed. 

Integrated offers a 30-day free 
evaluation of all our software 
products to allow customers to 
assess the software’s capability 
with no obligation to purchase. 

For more information, contact 
Integrated Engineering Software at 46- 
1313 Border Place, Winnipeg Canada 
R3H 0X4; Tel 204-632-5636; Fax: 
204-633-7780; E-mail info @ 
integratedmb.ca; Intemet:http://www. 
integrated, mb. caJies. 

For More Information Write In No. 857 
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INTEGRA TED SYSTEMS INC. 



Headquartered in Santa Clara, MATRIX**^ from 
CA, Integrated Systems Inc. Integrated Systems 
(NASDAQ: INTS) is the leading The MATRJX x Product Family 
worldwide provider of embed- is the first fully automated system 
ded solution tools 
for the telecommu- 
nication, automo- 
tive, multimedia/ 
consumer electron- 
ics, officc/retail 
automation, aero- 
space, and process 
control industries. 

Founded in 1981, 

Integrated Systems’ 
worldwide presence 
includes sales and ser- 
vice offices through- 
out Asia/Pacific, Eu- 
rope, Canada, and 
the United States. 

The company has 
over 450 employees 
worldwide. Rev- 
enue for the 1996 
fiscal year was 
$84.4 million, an increase of 45 that allows for the graphical design, 
percent over the previous year’s simulation, automatic code and 
revenue. document generation, and real- 


time test for real time control sys- 
tems. For over 10 years, the 
MATRJXx Family has proven its 
value in numerous control and 


Documentlt 


Xmath 


and (lexign 


Other 


embedded systems engineering 
programs worldwide. Users in- 
clude 26 of the world’s top 28 auto- 


motive manufacturers, as well as 
the top aerospace, industrial process 
control, computer manufacturing, 
and research organizations. 

The MATRJXx prod- 
uct family features: System- 
Build m , the industry s lead- 
ing graphical modeling 
and simulation environ- 
ment; Xmath 1 ", the first 
object-oriented mathemati- 
cal analysis and visualization 
tool; AutoCode ®, the first and 
the most sophisticated auto- 
matic C and Ada code gener- 
ator, Documentlt , the first 
automatic documentation 
generator, and the RealSim 
Series ™ of rapid prototyping 
computers. 

For more information, con- 
tact Integrated Systems Inc. 
at 201 Moffett Park Drive, 
Sunnyvale , CA 94089; Tel: 
408-542-1500; Fax: 408- 
542-1950; E-mail: info@isi.com. 

For More Information Write In No. 898 


1)1 Cl -KEY CORPOILiTION 


It started in 1972 - an idea - a 
new concept in distribution. 
Today, Digi-Key represents one of 
the fastest-growing electronic 
component distributors in the 
United States. At Digi-Key, ser- 
vice is the key! This customer-cen- 
tered business philosophy has 
positioned Digi-Key as the indus- 
try-recognized leader among dis- 
tributors when it comes to service. 

Serving the customer ultimate- 
ly begins with the Digi-Key cata- 
log. It is updated and expanded 
every 60 days to accommodate 
constant product-line expansion 
and provide accurate, up-to-date 
pricing. 

Complementing this printed 
catalog is an electronic media 
presence that will continue to 
make the customer s job more effi- 
cient. Digi-Key’s World Wide 
Web site has earned recognition 
by Electronic Business Today as one 
of the best among distributors. 

Digi-Key customers are provid- 
ed with real-time stock status and 
order entry. An intelligent convey- 
er system is the basis for an order 
fulfillment system among the 


most efficient in the entire world. 
Fully supervised by Digi-Key’s 
host computer, the conveyor flaw- 
lessly routes orders through more 
than a mile of conveyor. 

This highly automated 
approach to order fulfillment 
allows orders to be processed in 
as little as 30 minutes! And, the 
entire process - from order entry 
to shipping - is ISO 9002 certi- 
fied. Based on independent 
research conducted by several 
well -respected trade publications, 
Digi Key is the industry’s consis- 
tent leader when it comes to ser- 
vice! 

We believe Digi-Key provides 
the best service in the industry 
with a 30% compound annual 
rate of sales increase over the past 
20 years - not as a result of acqui- 
sition - there is perhaps no greater 
testimony to the quality Digi-Key 
provides its customers. We feel it 
is this unparalleled level of service 
that differentiates Digi-Key from 
other distributors. 

For your free catalog, call, write, 
fax, or visit us on the Internet: 


Digi-Key Corporation, 701 Brooks 
Ave. South, Thief River Falls, 
MN 56701; Tel: 800-344-4539; 


Fax: 218-681-3380; http:Hwww. 
digikey.com. 
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ANALYTICAL GRAPHICS , INC. 

Satellite Tool Kit (STK)®: The Leading Commercial Software For Space Mission Analysis 


Analytical Graphics is the lead- 
ing producer of commercial, off- 
the-shelf (COTS) satellite analysis 
software for the space industry. The 
company, headquartered in King of 
Prussia, PA, was founded in 1989 
to produce graphical, interactive 
software analysis tools for space- 
related applications. Analytical 
Graphics’ flagship product is called 
Satellite Tool Kit (STK). 

STK is the space industry’s 
market-leading analysis tool. It is 
a family of interactive, graphical 
software products that help ana- 
lysts, developers, and operators of 
space systems easily access, man- 
age, display, and manipulate data. 

It is used to visualize and analyze 
the complex relationships involv- 
ing satellites, orbits, launch vehi- 
cles, areas of sensor coverage, air- 
craft, ships, ground vehicles, 
ground stations, and targets. Much 
as charts and graphs enhance 
understanding of complex numeri- 
cal relationships, STK’s powerful 
representations of these relation- 
ships render them intuitively 



A Tracking and Data Relay Satellite (TDRS) just after Inertial Upper Stage (IUS) 
separation. 


understandable and manageable. 
The software operates on all UNIX 
platforms and on personal com- 
puters using Windows® 95 or 
Windows NT™ operating systems. 

The Satellite Tool Kit/ 
Visualization Option (STK/VO)™ 
module provides a true three- 
dimensional, time-driven analysis 
environment. In addition, STK is 
available as a Programmer’s Library 
(STK/PL)™, a complete set of astro- 
dynamic, graphic, and user interface 
functions that are tested, document- 
ed, and available for custom use. 

The third generation of STK - 
STK 3.0 - was released in June, sig- 
nificantly enhancing the softwares 
power and functionality. STK has 
proven accurate and reliable in seven 
years of rigorous use by thousands of 
users worldwide in civil space, mili- 
tary, and commercial organizations. 

For more information , contact 
Analytical Graphics at 800-220- 
4STK; E-mail: info@stk.com; 

Internet: http://wnnu.stk.com. 

For More Information Write In No. 860 


ENDEVCO CORPORATION 


Founded in 1947, Endevco 
Corp. is the world’s leading suppli- 
er of dynamic instrumentation for 
vibration, shock, inertial motion, 
and dynamic pressure measure- 
ments. Endevco is a sub- 
sidiary of U.K.-based 
Meggitt PLC, an interna- 
tional group of companies 
renowned for its special- 
ized engineering skills. 

Endevco has 300 em- 
ployees at its corporate 
headquarters in San Juan 
Capistrano in sales, mar- 
keting, manufacturing, 
and engineering func- 
tions. Endevco also oper- 
ates a silicon research 
and fabrication center in 
Sunnyvale, CA, dedicated to new 
product development utilizing 
silicon micromachining technol- 
ogy. Endevco has European sales 
and marketing offices based in 
the U.K., France, and Germany, 
as well as an Asian sales and mar- 


keting office in China. 

With more than 500 products, 
Endevco offers the industry’s 
broadest product line. Endevcos 
product family includes piezoelec- 


tric, piezoresistive, and variable 
capacitance accelerometers; inte- 
grated electronic piezoelectric 
accelerometers (ISOTRON®); 
piezoresistive pressure transducers; 
signal conditioners and amplifiers; 
high-intensity microphones; mea- 
surement systems; fuses; accel- 


erometers for guidance systems; 
accelerometers and tracking Filters 
for engine vibration monitoring; 
calibration equipment and sys- 
tems; cable assemblies and acces- 


sories; and engine balancing 
equipment. 

Endevco’s products are de- 
signed for laboratory, aerospace, 
defense, transportation, aviation, 
marine, industrial, and medical 
applications where obtaining 
accurate and reliable data is vital. 


Endevco provides solutions in 
critical applications such as space- 
craft monitoring, automotive safe- 
ty testing, in-flight gas turbine 
vibration monitoring systems, heli- 
copter health and usage 
monitoring (HUMS), 
missile fusing systems, 
nuclear power plant mon- 
itoring, submarine silenc- 
ing systems and activity 
monitoring in heart pace- 
makers. Endevco has also 
supplied standard and 
custom instrumentation 
for many international 
and most major United 
States aerospace pro- 
grams. 

For more information, contact 
Endevco at 30700 Rancho Viejo 
Rd., San Juan Capistrano, CA 
92675-1789; Tel 714-493-8181 
or 800-982-6732; Fax: 714-661- 
7231. 
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DAVID SARNOFF RESEARCH CENTER 



The mission of Sarnoff is 
the creation and commer- 
cialization of new tech- 
nologies that change our 
world. To that end, it serves 
clients in both industry and 
government developing 
specific technologies for 
acquiring, processing, com- 
municating, displaying, 
and using electronic infor- 
mation. 

Building on more than 
50 years of innovation that 
includes color television, 
the liquid crystal display, 
and the charge-coupled 
device (CCD) imager, 
Sarnoff today is at the lead- 
ing edge of several key tech- 
nical developments. These 
include a variety of ad- 
vanced integrated circuits 
(ICs) that are used in infrared and 
visible focal-plane arrays. 

In addition to designing, 
Sarnoff also manufactures high- 
performance mid-wave infrared 
and visible cameras for use in such 


specialized applications as in- 
flight tracking of missiles and 
transient analysis of other high- 
speed events. 

Sarnoff’s work is supported 
entirely by its clients, who are 


leading companies in the U.S., the 
Far East, and Europe, and various 
agencies of the U.S. government. 
Sarnoff participates in several pro- 
grams of the National Institutes of 
Standards and Technology’s Ad- 


vanced Technology Pro- 
gram. 

Established in 1942 in 
Princeton, NJ as the RCA 
Laboratories, the center 
was named after General 
David Sarnoff, chairman of 
RCA, in 1951. Following 
the GE acquisition of 
RCA, Sarnoff became a 
subsidiary of SRI Inter- 
national in 1987. 

Operated for profit, 
Sarnoff s revenues and op- 
erating profit have in- 
creased each year since 
1993. President and CEO 
Dr. James E. Carnes heads 
a staff of 750. 

For more information , 
contact Business Develop- 
ment, David Sarnoff Re- 
search Center, CN 5300, Princeton, 
NJ 08543; Tel: 609-734-2553; 
Fax: 609-734-2443; E-mail: 

dzish@samoff.com; Internet: http: 
// tvwtu.samoff.com. 
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ANSOFT CORPORATION 


Ansoft Corporation develops, 
markets, and supports EDA soft- 
ware solutions that enable leading- 
edge performance and miniaturiza- 
tion of electronic, communication, 
and electromechanical systems. 
Ansoft products benefit users by 
enabling them to aggressively 
reduce time to market and maxi- 
mize product performance. Sig- 
nificant savings are achieved by 
eliminating physical prototypes and 
optimizing size, material, and yield. 

Ansoft delivers the best tool in 
its class because of its technology 
leadership. Ansoft has a history 
of creating significant technology 
breakthroughs. Zoltan Cendes, 
Ph.D., founder of Ansoft, con- 
ducted over 15 years of R&D 
prior to the company’s inception 
in 1984. Since that time, over a 
decade of R&D by Ansoft 
research and development staff 
pioneered the notion of automat- 
ic and adaptive convergence to 
solutions, asymptotic waveform 
evaluation (AWE) for spectral 
domain solutions, transfinite 
elements, basis evaluation state 
space techniques, and fast mul- 



tiple acceleration algorithms. 

These advances meet the ever- 
growing needs of engineers as the 
market demands require smaller 
and faster devices with tighter 
design and compliance require- 
ments. Ansoft continues to lead 
the technology in the industry 
with upgrades of its Maxwell 
products and the introduction of 
new products for both UNIX 
workstations and PCs. 

Ansoft directly markets its 
products worldwide with a sales 
force and a network of distribu- 
tors. Customers include leading 
electronics, telecommunications, 
and automotive companies 
including Motorola, Intel, Texas 
Instruments, Samsung, Hitachi, 
SONY, Sharp, Ericsson, SGS 
Thomson, General Motors, Ford, 
and BMW. 

For more information , contact 
Ansoft Corporation at Four Station 
Square, Ste. 660, Pittsburgh, PA 
15219-1119; Tel: 412-261-3200; 
Fax: 412-471-9427; E-mail: 

info@ansoft. com. 
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ALGOR , INC. 

When You’re Serious About Engineering 



Algor, Inc. is a leading 
maker of mechanical engi- 
neering analysis and design 
optimization software for 
UNIX, Windows NT, and 
Windows 95 operating sys- 
tems. More than 12,000 
engineers in more than 60 
countries use Algor software. 

At Algor, we emphasize 
serious, real-world engineer- 
ing in everything we do. 

That’s why Algor has led the 
market in recognizing the 
needs of engineering profes- 
sionals and providing new 
technologies and innovative 
capabilities which meet 
those needs. 

For example, engineers 
need better ways of optimiz- 
ing designs which come 
into contact with fluids, 
such as air or water. This 
includes obvious applica- 
tions like optimizing lift or 
drag characteristics in automotive 
and aerospace designs that involve 
turbulent flow. However, it also 
includes applications such as fluid 


product packaging, cooling sys- 
tems, piping or pressure vessel 
components, and many others. 

To meet these needs, Algor 


recently introduced advanced 
computational fluid dynamics 
(CFD) software which represents 
a new level of fluid flow analysis 


technology. Algor’s steady 
state and unsteady fluid 
flow analysis software now 
provides advanced fluid- 
object interaction capabili- 
ties by linking with Algors 
linear and nonlinear stress, 
vibration, and other analysis 
software. An all-new, easy- 
to-use turbulent flow analy- 
sis option is also available. 

Other Algor innovations 
include Houdini, the first 
automatic CAD solid mod- 
el to 8-node “brick” finite 
element mesh converter and 
the Integrated Plant Pack- 
age (IPP), the most com- 
plete set of design and 
analysis tools available for 
the piping and pressure ves- 
sel industries. 

For more information, visit 
Algor on the World Wide Web 
at: www.algor.com; Tel: 412- 
967-2700; Fax: 412-967-2781; E- 
mail: info@algor.com. 

For More Information Write In No. 864 


JANDEL SCIENTIFIC SOFTWARE 


Jandel Scientific was established 
in 1982 to create microcomputer- 
based software tools for scientists. 
Jandel offers the widest selection of 
PC-based analytical and graphics 


software in the industry. Virtually 
all products have been redesigned 
to be optimized for the Windows 
95 operating system, thus provid- 
ing the latest technology platform 


for maximum performance. 

Jandel products are the result of 
careful attention to customer 
input from telephone calls, letters, 
product evaluation cards, and sci- 
entific meetings. We are 
dedicated to offering 
products that meet the 
special needs of research 
scientists and engineers. 
Every product is support- 
ed by one of the strongest 
technical support staffs in 
the industry and a 90-day 
money-back guarantee. 

Jandel’s presentation 
and data analysis tools 
include SigmaSuite, Sig- 
maPlot, SigmaStat, Sig- 
maScan, SigmaScan Pro, 
TableCurve 2D, Table- 
Curve 3D, SigmaGel, 
and Peakfit. 

Jandel s Latest 
Release 

Jandel Scientific just 
announced the release of 



TableCurve 2D version 4.0. 
TableCurve 2D, always a leader 
in curve-fitting technology, now 
includes 200 new equations, new 
non-parametric estimations, ex- 
panded graphing capabilities, 
more code generation options, 
improved smoothing capabili- 
ties, and more. In addition to 
new features, the overall func- 
tionality of the product has been 
significantly enhanced so version 
4.0 is even more intuitive, easy 
to use, and remarkably simple to 
learn. 

For more information, contact 
Jandel Scientific at 2591 Kemer 
Blvd., San Rafael, CA 94901; Tel: 
415-453-6700 or 800-4-JAN- 
DEL; Fax: 415-453-7769. Visit 
our home page for the latest appli- 
cation brief at: http://www. 

jandel.com. 
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H I TL O W CORPORA TION 

Supplier Selection by Design Consideration: Your Guide to Selecting the Best Heat Solution Resource 



There are as many ways to heat 
as there arc products to process. 
Some approaches are just better 
than others. And some suppliers 
can provide better answers. 
Selecting a heater supplier should 
involve more than just “parts meet 
spec.” You benefit when your sup- 
plier can also address these 12 
design considerations: 

1. Simplifying the manufactur- 
ing process can entail eliminating 
unnecessary complexity in the 
process itself or removing super- 
fluous components from the 
product. 

2. Obtaining higher quality can 
be defined as exceeding minimum 
specifications for demanding 
applications. This contributes to 
the product being more competi- 
tive in the market. 

3. Reliability is an inherent part 
of a products reputation. Often 
designs work well on paper, but 
don’t take into account actual 
operating conditions or operator 
skill. 

4. Lowering costs can result from 


lowering labor requirements, 
employing a more cost-effective 
approach, or exceeding break-even 
points in production. This applies 
to both processes and products. 

5. Increasing performance makes 
a product or process achieve 
design or production goals faster 
or easier. Performance can be iso- 
lated to a single component, or 
involve how well components 
function together in a system. 

6. Increasing life can result from 
many factors: a minor change in 
material, configuration, applica- 
tion, method, or component. 


Extending life im- 
proves productiv- 
ity by increasing 
throughput and 
reducing down- 
time. 

7. Lowering 
maintenance can 
be accomplish- 
ed by increasing 
maintenance in- 
tervals, diminish- 
ing the level of 
service required, and making sure 
a component is well-matched to 
the application environment. 

8. Lowering parts count will 
relieve procurement and produc- 
tion of added burden. Every pan 
included in a design eventually 
requires making, handling, and 
assembling. 

9. Reducing size and weight 
without decreasing power or per- 
formance. In effecting miniatur- 
ization, some technologies get 
pushed beyond practical limits. 

10. Producing a more saleable 
product involves many considera- 


tions beyond engineering and 
production. An outside resource 
can bring new dimensions to 
developing a new product by see- 
ing solutions that may not be 
obvious to the product class. 

11. Increasing energy efficiency 
can be accomplished many ways: 
decrease heat loss, increase com- 
bustion efficiency, or more effec- 
tively transfer heat into the work. 
Monitoring a process to sec where 
possible inefficiencies occur as 
well as employing new materials 
can help achieve unrealized 
improvements. 

12. Adding intelligence can 
improve a product or process by 
automating many functions or 
more closely controlling operating 
parameters. 

For more information , contact 
Watlow at 12001 Lackland Rd., St. 
Louis, MO 63146; TeL 314-878- 
4600; Fax: 314-878-6814; Inter- 
net: http://www.watlow.com. 
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NATIONAL INSTRUMENTS 



National Instruments is leading 
a revolution in instrumentation - 
the Virtual Instrumentation Rev- 
olution. With virtual instrumen- 
tation, personal computers and 
workstations are combined with 
software and hardware to build a 
powerful but low-cost instrumen- 
tation system. This complete sys- 
tem can consist of all the popular 
instrumentation alternatives, 
including plug-in data acquisition 
(DAQ) boards and GPIB, VX1, 
and RS-232 instruments. 

Founded in 1976, National 
Instruments today is a leading 
manufacturer of IEEE-488 inter- 
faces, plug-in DAQ boards, 
VXIbus controllers, and instru- 
mentation software. National 
Instruments is dedicated to pro- 
viding the highest quality prod- 
ucts for data acquisition, data 
analysis, and instrument control. 
As part of our dedication to qual- 
ity, in 1993 we announced a new 
organizational structure that is 
compatible with the guidelines 
from the ISO 9000 standards, 
ensuring that we deliver products 


and service of unequalled quality 
to our customers. 

All of our products reflect the 
National Instruments commitment 
to high quality and innovation at a 


competitive price. We pledge to 
continue this commitment to you 
with investments in research and 
development that are well beyond 
industry norms. Likewise, our con- 


tinued commitment to service will 
be demonstrated with a growing list 
of options for customer education 
and support. 
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AMP 

Interconnection From 1C To I/O 

For high-speed data, where 
every aspect of the circuit influ- 
ences signal integrity, everything 
from the IC to the I/O is relevant 
to interconnect design. As the 
world leader in connection, AMP 
provides simulation and related 
engineering services in addition to 
components, subsystem fabrica- 
tion, and support services for cop- 
per, fiber, wireless, and hybrid sys- 
tems. 

In the board-level simulation 
arena, the AMP capability com- 
bines SPICE and proprietary soft- 
ware with broad experience in a 
wide range of markets and appli- 
cations. AMP simulation is avail- 
able as a complete design and 
manufacturing resource or to ver- 
ify developing designs. AMP also 
provides high-performance circuit 
boards, backplanes, card cages, 
enclosures, cables, and connector 
systems. 

Standard products include ti 
more than 100,000 types and sizes w 
of connectors, cables, terminals pi 
and splices, IC sockets, applica- a( 


tion tools and machines, and net- 
working and premises wiring 
products. Markets served include 
aerospace, military and govern- 


ment systems, communication, 
computer/office systems, trans- 
portation, consumer goods, elec- 
trical, and construction. 


The electronic catalog, accessi- 
ble at www.amp.com, covers more 
than 70,000 products and is avail- 
able in eight languages. Toll-free 
product information, at 1-800- 
522-6752, includes 24-hour, auto- 
mated fax service that provides 
access to more than 70,000 tech- 
nical documents, and a wide range 
of support services. CAD models, 
customer drawings, and technical 
documents that aid in system 
design are available on CD-ROM. 

Founded in 1941, AMP 
employs 42,000 people in 45 
nations and has sales exceeding $5 
billion annually. A significant por- 
tion of sales dollars is devoted to 
research, development, and engi- 
neering, to anticipate changing 
technologies, and ensure state-of- 
the-art solutions to customer 
problems. 

For more information , see AMP 
on the Internet at www.amp.com; 
Tel: 800-522-6752; or write: AMP 
Harrisburg, PA 17105-3608. 
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GAGE APPLIED SCIENCES, INC. 

Manufacturer of the World’s Fastest PC-Based Data Acquisition Products for ISA and PCI Bus 



Gage Applied Sciences was 
founded in 1987 by a group of 
Canadian engineers and entrepre- 
neurs with a mandate of design- 
ing, manufacturing, and market- 
ing high-quality, high-speed data 
acquisition and instrumentation 
products based on the IBM PC 
platform. 

Ultra-Fast AID on the ISA 
and PCI Bus 

Gage manufactures the world’s 
fastest 8- and 1 2-bit A/D and D/A 


cards for the ISA and PCI bus. 
With speeds up to 500 MS PS for 
one-shot and 2GS/s for repetitive 
signals, these products provide 
performance better than any 
standalone instrument. 

Very High Signal To Noise 
Ratio 

Gage has developed the expertise 
of designing very low-noise, high- 
speed 12-bit A/D systems which 
can provide 60 dB and higher signal 
to noise ratio at sampling speeds up 
to 80 MSPS. 
This specifica- 
tion is very 
important for 
digitizing ana- 
log signals 
with high res- 
olution. 


Deep 

Memory 

One of the 
most unique 
features of the 



CompuScope 
product line is 
the very deep 
data buffers it 
offers: up to 16 
million samples. 
This allows the 
user to digitize an 
analog signal at 
very high speeds 
for a very long 
period of time. 


Up to 16 
Analog Inputs 

Multiple CompuScope cards 
can be placed in the same system 
to digitize up to 16 inputs simul- 
taneously. 

Software Support 

Award-winning GageScope 
scope-emulation software can be 
used to operate any Compu- 
Scope card without writing a 
single line of programming 
code! Drivers also are available 
for custom programming. 


For more information , contact 
Gage Applied Sciences, Inc. at 
5610 Bois Franc, Montreal, 
Quebec, Canada H4S 1A9; Tel: 
800-567-GAGE or 514-337- 
6893; Fax: 800-780-8411 or 514- 
337-8411; Internet: httpd/www. 
gage-applied.com; E-mail: prodinfb 
(^gage-applied com. 
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ADAPTIVE RESEARCH 

Computational Fluid Dynamics Specialists 



Adaptive Research special- 
izes in the design and devel- 
opment of CFD2000 n4 - a 
computational fluid dynam- 
ics software package for use 
in aerospace, architectural, 
automotive, biomedical, chem- 
ical process, electronics cool- 
ing, power generation, metal- 
lurgical, and other commer- 
cial and government applica- 
tions. 

CFD2000 helps engineers 
and scientists solve design 
problems cost-effectively by 
simulating fluid flow, heat 
and mass transfer, chemical 
reactions, and other physical 
phenomena - before product 
prototype stage. 

The software is fully com- 
patible across super comput- 
er, workstation, and PC plat- 
forms. Its fully integrated 
workflow guides the user through 
geometry input, computational 
grid definition, materials proper- 


ties assignment, initial and 
boundary conditions set-up, solu- 
tion control and monitoring, and 


finally, 3D visualization and ani- 
mation of results. 

During its 20-year history in 


CFD research and develop- 
ment, Adaptive Research has 
established a large, worldwide 
customer base. Adaptive 
Research is a division of Pacific- 
Sierra Research Corporation, 
the California- based world 
leader in optimizing preproces- 
sor technology. PSR is a $40 
million company with a 25- 
year history of consecutive 
growth and sales and profit. 

With seven offices nation- 
wide, over 300 employees, and 
distribution channels in eight 
significant global markets, 
PSR and Adaptive Research 
stand postured to lead the 
global CFD marketplace. 

For more information , contact 
Adaptive Research at 4960 
Corporate Drive , Suite 100, 
Huntsville, AL 35805; Tel: 
205-830-2620; Fax: 205-830- 
2628; E-mail: info@arc-cfd.com. 
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YOKOGAWA ELECTRIC CORPORATION 



Yokogawa Electric 
Corporation has been 
in the business of 
designing, manufactur- 
ing, and supplying 
high-quality, leading- 
edge test and measure- 
ment equipment for 
more than 80 years. In 
that time, Yokogawas 
enterprise has grown 
into a muldbillion-dol- 
lar company with 
offices around the 
world. One of the most 
important contributing 
factors to Yokogawas 
consistent, long-term 
growth has been its 
unwavering commit- 
ment to research and 
development 

That commitment 
to R&D stems from 
Yokogawas adherence to two fun- 
damental principles: put quality 
first, and maintain a pioneering 
spirit. The high-tech equipment 
we develop to help our customers 


pursue their research and develop- 
ment goals enables them to test, 
measure, and record a wide variety 
of parameters. Our Digital 
Oscilloscopes, Power Meters, 


Recorders, and other products are 
designed with four key character- 
istics in mind - quality, reliability, 
accuracy, and flexibility. 

In addition to test and mea- 


surement equipment, 
we design a wide 
range of instrumenta- 
tion and field devices 
that arc used by 
high-tech companies 
around the world. 
Our 132 manufactur- 
ing and service loca- 
tions give us a pres- 
ence on every ma- 
jor continent, which 
means we have the 
global resources to 
support all of your 
application needs. 
Yokogawa: we help 
invent the future 
every day. 

For more information, 
contact Yokogawa Cor- 
poration of America at 
2 Dart Rd, Neuman, 
GA 30265; Tei 800-258-2552 or 
770-251-8700; Intemer.http.Hwww. 
yca.com. 
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INTERGRAPH SOFTWARE SOLUTIONS 

Leading-Edge Mechanical Design & Technical Drawing Tools for Engineering Professionals 



Intergraph Software Solutions 
is leading a revolution in engineer- 
ing automation with a new gener- 
ation of computer-aided design 
and technical drawing software: 
Solid Edge™ and Imagineer™ 
Technical. Developed specifically 
for Microsoft Windows® 95 and 
Windows NT®, these innovative 
tools signal a new era in produc- 
tivity, ease of use, and interopera- 
tion with other technical and 
business software applications. 

Both Imagineer Technical and 
Solid Edge are Microsoft Office 
95 compatible, allowing users to 
efficiently combine drawings with 
text, graphics, spreadsheets, and 
other OLE-enabled data. The 
intuitive Windows interface 
enables quick startup, streamlined 
operations, and day-to day ease of 
use. Both software packages 
remove the command clutter and 
complicated operating procedures 
of traditional CAD, so users can 
accomplish more, in less time, 
with fewer commands and mouse 
clicks. 

Solid Edge: High- 
Performance Mechanical 
Design & Drafting 

Solid Edge offers panametric, 
feature-based solid modeling with 
an easy-to-learn interface that 
emulates a natural mechanical 


design workflow, 
enabling engineer- 
ing professionals to 
quickly develop de- 
signs in accurate, 

3D solid geometry. 

Solid Edge goes 
beyond the part- 
oriented modeling 
approach of tradi- 
tional CAD systems 
to improve assem- 
bly design pro- 
ductivity and quali- 
ty. Assembly-specif- 
ic tools address 
part-to-part inter- 
face, interference, 
and assembly struc- 
ture problems. A 
complete drafting 
system streamlines 
the production of 
mechanical draw- 
ings that adhere to 
major international drafting stan- 
dards. 

Solid Edge is the first mechani- 
cal CAD system to feature OLE 
for Design and Modeling, which 
simplifies 3D data-sharing and 
interoperation with other CAD 
systems. Designers can view, 
manipulate, and assemble models 
from AutoCAD and Micro- 
Station®, without data translation. 
In addition, Solid Edge can direct- 


ly share solid models with any 
ACIS-based design, engineering, 
or manufacturing software pro- 
gram. 

Imagineer Technical: 
Precision 2D Design 

Imagineer is an affordable 2D 
precision design program that 
offers unique SmartSketch™ 
drawing, enabling users to capture 
ideas quickly and easily while 


doubling drawing productivity. 
From concept to final design, 
Imagineer is a companion to tra- 
ditional workflows, with the abili- 
ty to save files in AutoCAD .dwg, 
MicroStation .dgn, and DXF for- 
mats. Complete drawing manipu- 
lation tools - including variation- 
al dimensioning — make changes 
fast and easy. Symbol libraries for 
engineering, mapping, and archi- 
tecture ensure conformance to 
departmental and industry stan- 
dards. Imagineer is fully customiz- 
able using Visual Basic® or other 
OLE Automation-aware tools. 

Imagineer was created for engi- 
neers, designers, scientists, inven- 
tors, and technicians as a cost- 
effective precision drawing tool. 
The product earned CADALYST 
magazine’s Technology Leader 
award at the A/E/C Systems ‘96 
Show in June. CADALYST 
Technical Editor Art Liddle cited 
Imagineer as “a very powerful, yet 
easy-to-use package that will 
change the way most of the world 
creates technical drawings... an 
extremely good example of what 
Windows-based programs can and 
should be.” 

For more information on Solid 
Edge or Imagineer Technical contact 
Intergraph at 800-345-4856; 
Internet: http://nnmv.intergraph.com. 
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SOUDWORKS CORPORATION 



SolidWorks Corporation is the 
leading developer of solid model- 
ing mechanical design software 
products for Windows. The mis- 
sion at SolidWorks is to bring 


production solid modeling to the 
desktop of every engineer, break- 
ing the price/performance barri- 
ers. SolidWorks 96, the second 
major release of the company’s 


Windows-based 
CAD system, is 
the first product 
of its class to put 
the power of pro- 
duction solid 
modeling into a 
native Windows 
environment at a 
price all engineers 
can afford - 
$3995 (USD). 
SolidWorks 96 
offers significant 
enhancements in 
three major areas: 
assembly model- 
ing, part model- 
ing, and drawing 
generation. 

SolidWorks 96 
provides designers 
the ability to 
work the way they 
always wanted to 
work - completely within the 
context of an assembly - and 
SolidWorks 96 provides for 100% 
editability, meaning the design 
can be changed at any time. In 


addition, SolidWorks 96 provides 
simplification tools, including the 
Configuration Manager to access 
large assemblies quickly; the 
Feature Manager design tree, 
which records the sequence of 
steps taken to create a design; 
Dynamic Motion Visualization to 
view the motion of parts within 
an assembly; and full OLE 2.0 
compliance to automate and cus- 
tomize the design process even 
further. 

SolidWorks 96 is distributed in 
over 20 countries worldwide 
through a network of resellers and 
distributors who are trained to sell 
and support SolidWorks. 

For more information on 
SolidWorks, or for a reseller or distrib- 
utor in your area, call 800- 693 -9000; 
Intemet:http://unuw.solidworks. com. 

For More Information Write In No. 872 


EDS UNIGRAPHICS 

Building and Breaking Products - Digitally 


EDS Unigraphics’ vision of vir- 
tual product development repre- 
sents the ultimate “build-it and 
break-it” process - the ability 
to design (or build), then ana- 
lyze (or break) a completely 
digital model until it meets 
specifications. 

This is critical to manufac- 
turers because they now face 
the paradox of simultaneous 
mass customization and mass 
production. Most systems 
simply can’t deliver the prod- 
uct development environment 
necessary to meet such unique 
new market requirements. 
But Unigraphics addresses 
these needs through its 
advanced master model infra- 
structure. Among strengths, 
Unigraphics leverages what it 
calls “process threads” - a 
connected series of activities 
performed on a part family or 
an assembly during the product 
development cycle. Creating 
such automated tools - i.e., that 
combine a series of processes 


into one - dramatically reduces 
time-to-market. 

With its associative master 


model database, Unigraphics 
enables easy manipulation of 
complex assemblies in a concur- 
rent environment. Components 


can be created separately or in the 
context of the product assembly in 
which they are used. Team mem- 


bers share the same product struc- 
ture as it evolves. Division of work 
by zones - whether physical or 
logical - is overlaid on the com- 


mon product structure and boosts 
response time. Convenient and 
high performance analysis tools 
for interference and clearance 
checking enable the use of the 
digital mockup for design 
reviews and evaluation instead 
of costly physical prototypes. 

With UG/Manager, Uni- 
graphics’ engineering data man- 
agement capability, engineers 
can easily access the correct revi- 
sion or release version of infor- 
mation for even the most com- 
plex products. Moreover, 
anchored in the industry’s most 
advanced master model 
approach, Unigraphics offers a 
natural progression to leverag- 
ing product data management 
technology, increasingly essen- 
tial to turning information into 
knowledge for competitive 
edge. 

For more information, contact 
EDS Unigraphics at 314-344- 
2687. 
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CYBERNETICS 

ESCON Interface Available for Cybernetics High-Performance Tape Subsystems 


Cybernetics’ high-performance 
data storage subsystems are now 
available with an ESCON inter- 
face for connection to IBM’s high- 
end computer systems. The 
ESCON interface is a serial, fiber 
option connection which provides 
a 17 MBS throughput over dis- 
tances of 37 miles. 


advantage of ESCON’s 17 MBS 
speed. 

Cybernetics subsystems feature 
the 2-line, 40-column status dis- 
play, which shows command 
under execution, transfer rate, 
compression ratio, tape remain- 
ing, and ECC rate in clear, easy- 
to-read format. An Acceler- 


compatibility with virtually every 
computer system. Capacity ranges 
from 2.1 GB to over 12 TB. 

Xtreme 5.1 

Xtreme 5.1 is a 5.25” 5.1 GB 
hard disk drive with an average 
sustained transfer rate of 18 MB 
per second and an average seek 


action processing, scientific mod- 
eling, and more. Xtreme’s perfor- 
mance also allows users to take 
advantage of today’s leading tape 
drives, so users can save time and 
resources while working within an 
ever-shrinking backup window. 

Cybernetics manufactures, sells, 
and services a complete family of 



The CY-9000 half-inch digital 
tape drive can store 42 GB on a 
single tape at 1 2 MBS, uncom- 
pressed. With optional data com- 
pression, tape capacity can reach 
210 GB and speed can reach 40 
MBS - allowing users to take full 
advantage of ESCON’s perfor- 
mance. The drive is available in a 
single- or multi-drive desktop or 
rack-mount configuration or as 
part of an automated tape library 
solution capable of storing 7.35 TB. 

The CY-8900 8mm tape drive 
can store 20 GB on a single tape, 
at 3 MBS. With optional data 
compression, each drive can store 
up to 100 GB at up to 9 MBS. 
Adding the Advanced SCSI 
Processor to a CY-8900 tape array 
(two drives with data compres- 
sion) allows you to write as much 
as 200 GB at 18 MBS, taking full 


ated File Access option, for UNIX 
systems, allows you to locate a 
single file on a data cartridge in 
seconds. For data acquisition 
applications, Cybernetics offers 
an optional Digital Data 
Recorder Interface which allows 
you to write data to SCSI devices 
from Analog/Digital Converters 
of other instrument recorders, 
and provides an additional 128 
MB or variable rate buffer. 
UNIX-compatible libraries can 
take advantage of Robotic 
Control Software that provides a 
complete command set for mov- 
ing, loading, and unloading tapes, 
without manual tape handling. 

Established in 1978 and based 
in Yorktown, VA, Cybernetics 
manufactures, sells, and services a 
complete family of tape and disk 
storage solutions that offers plug 


time of 10 milliseconds. Featuring 
an Ultra SCSI or SCSI interface 
and a 4.5 MB data buffer, Xtreme 
is designed for integration into 
today’s fastest workstations and 
servers and delivers almost instan- 
taneous access to the largest files 
and databases. Host and operating 
system independent, the drive can 
be built into virtually any com- 
puter system. 

Computer systems are only as 
fast as their weakest component, 
and that is usually the hard disk 
drive. With Xtreme, you can max- 
imize CPU power and operating 
system performance. With four to 
five times the performance of 
existing hard disk drives, Xtreme 
can significantly increase execu- 
tion speed in demanding applica- 
tions like imaging, multimedia, 
video-on-demand, on-line trans- 


disk and tape storage solutions for 
the widest range of computer sys- 
tems. In addition to Xtreme and 
other hard disk drives, the compa- 
ny offers magneto-optical disk 
drives and libraries, as well as tape 
drives and libraries incorporating 
8mm, half-inch, and 4mm tech- 
nologies. Capacity ranges from 2. 1 
GB to over 12 TB. 

For more information , contact 
Cybernetics at 1 11 Cybernetics Way, 
Yorktown, VA 23693; Tel: 757- 
833-9000. 
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HEWLETT- PA CKARD 


In June, Hewlett-Packard cap- 
tured the attention of the comput- 
er industry by announcing hot 
new products that give customers 
unprecedented power in three 
areas: computing, visualization, 
and information access. This sig- 
nificant announcement is helping 
HP continue its lead in worksta- 
tions and technical computing, as 
well as building additional mo- 
mentum for HP in UNIX. 

The news is the PA-8000, the 
HP VISUALIZE family of graph- 
ics workstations and an 
unprecedented level of infor- 
mation access. Taken together, 
they should leave no doubt 
about the value of HP to 
the Technical Computing 
Marketplace. 

The new PA-8000-based HP 
VISUALIZE desktop systems 
triple the computational perfor- 
mance of their predecessors, 
HP’s PA-7200-based C-class 
workstations. The systems are 
the first based on the break- 
through PA-8000 and represent 
huge gains in computing power. 
The numbers speak for them- 
selves. This is the promise of 64- 
bit computing made good. 

These graphics workstations 
shatter all industry benchmarks 
with the worlds fastest com- 
pute performance of up to 20.2 
SPECfp95 and 11.8 SPEC- 
int95. And the worlds fastest 
2D and 3D desktop graphics 
performance. For example, the 
HP VISUALIZE Model Cl 80- 
XP, priced from $30,000, is the 
industry’s premier 3D graphics 
desktop workstation, deliver- 
ing industry-leading compute 
performance. 

This system delivers 30 percent 
faster floating-point performance 
and 33 percent faster integer per- 
formance than Silicon Graphics’ 
200 MHz Indigo2 R10000, and 
more than three times the 3D 
graphics performance of SGI’s 
Maximum IMPACT. And the HP 
system costs $2,000 less. The HP 
VISUALIZE Model Cl 60, with a 
base price of only $24,000, is a 
clear price/performance leader for 
2D graphics. 

This system delivers 59 percent 
faster floating-point performance 
and 23 percent faster integer per- 
formance than Sun Microsystems’ 
recently announced 200 MHz 
Ultra 2 Model 1200, and up to 
176 percent faster 2D vector per- 
formance than Sun’s Creator 
graphics and provides customers 


with a significant price/perfor- 
mance advantage. 

Finally, compare the new K- 
class workstations, operating at 
180 MHz, with the top-of-the- 
line technical systems from the 
competition: HP has 64 percent 
greater floating-point and 32 per- 
cent greater integer performance 
than the 200 MHz SGI R10000 
Power Challenge systems. 

Versus Digital’s new 300 MHz 
Alpha Server 4100/300, the K 
Class has 60 percent greater float- 


ing-point and 45 percent greater 
integer performance, and bench- 
marked 131 percent greater float- 
ing-point and 88 percent better 
integer performance against Sun’s 
new 167 MHz Ultra Enterprise 
Model 3000 server. 

Of course, senior engineers and 
CIOs want more than perfor- 
mance, no matter how sizzling 
that performance might be. They 
are concerned about the future. 
And their assessment of HP’s 
commitment to them will be mea- 
sured, quite rightly, in terms of 
how well HP can provide for their 
future. 

While these systems beat the 
competition, beating their compe- 
tition isn’t the real objective. HP is 
in business to help customers beat 
their competition, not only with 
shockingly impressive perfor- 


mance, but with the full breadth 
of solutions customers want in 
order to create competitive advan- 
tage. 

As customers re-engineer to 
meet new demands, these are the 
systems that will enable them to 
work faster and more productive- 
ly, and to handle much more 
analysis and simulation. Software 
prototyping. And knowledge shar- 
ing. Jobs they must be able to 
accomplish in this era of intense 
global competition. The real sig- 


nificance of this are the systems 
that will shorten customers’ prod- 
uct development cycles, increase 
their product quality, and lower 
their manufacturing costs. 

Engineers also want new ways 
to capture visual thoughts and 
make them real. HP’s new VISU- 
ALIZE graphics provide faster, 
sharper, more intuitive ways to 
solve visual problems. Advanced 
graphics are an ongoing success 
story for HP. The new HP VISU- 
ALIZE workstations represent 
functionality that isn’t just leading 
the industry, it’s reinventing it. 

The HP VISUALIZE-48XP 
delivers more than three times 
faster 3D graphics performance 
than SGI’s Maximum IMPACT. 
In addition, the new HP VISU- 
ALIZE-EG - an entry-level 2D 
accelerator - delivers the world’s 


fastest Xmark performance: 66 
percent better than Sun’s Creator. 

Studies have shown engineers 
spend up to 70 percent of their 
time simply trying to find data - 
data from their suppliers, from 
existing designs, from test results, 
etc. HP has also made substantial 
investments in information access 
or connectivity for the technical 
enterprise, much of it based on 
corporate Intranets. This is where 
product developers are turning for 
greater access to data, knowledge, 
and a better way to manage the 
product development life cycle. 

HP’s Technical Enterprise 
Connectivity Solutions include 
a robust suite of knowledge, 
information access, and collab- 
oration tools. These products, 
targeted at technical worksta- 
tion, server, and X terminal 
users and delivered with HP’s 
best-of-breed consulting ser- 
vices, address the critical issues 
that limit enterprise deploy- 
ment of engineering applica- 
tions. 

HP has also announced 
improved collaboration with 
HP MPower Web - a desktop 
user environment that simpli- 
fies the large-scale technical 
data management in Internet 
and Intranet applications. HP 
MPower Web integrates Net- 
scape Navigator with embed- 
ded Java for Internet/Intranet 
navigation, and supports stan- 
dards-based multimedia data 
viewers. 

Also announced was the HP 
Information Access Engine for 
accessing and managing data 
throughout the enterprise and 
translating legacy data to web- 
readable formats. HP will offer 
seamless integration throughout 
the enterprise, and even beyond 
the enterprise to suppliers and 
partners - the “extended enter- 
prise” — giving users instant access 
to shared information, knowledge, 
and processes. Enterprise connec- 
tivity will be the domain of HP 
Unlike HP’s competitors, who 
focus only on computing power 
or flashy graphics, HP has invest- 
ed heavily in all three areas essen- 
tial for your technical computing 
customers: computation, visual- 
ization, and information access. 

HP’s strategy for technical 
computing is to provide the tech- 
nology customers need to do 
mind-blowing things better and 
faster than their competitors. 
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THE MATH WORKS, INC. 

MATLAB® Technical Computing Environment 


Now employing over 300 peo- 
ple, The Math Works Inc. was 
founded in 1984 and is located in 
Natick, MA. The founders of The 
Math Works recognized the need 
among engineers and scientists for 
more powerful computation envi- 
ronments beyond that represented 
by procedural languages such as 
Fortran. 

In response to that need, they 
combined their expertise in math- 
ematics, engineering, and com- 
puter science to develop MAT- 
LAB®, a high-performance tech- 
nical computing environment 
that combines comprehensive 
math and graphics functionality 
with a powerful structured lan- 
guage. 

The Math Works has also devel- 
oped SIMULINK® for simulating 
nonlinear dynamic systems, Real- 
Time Workshop' ' for real-time C 
code generation, and an extensive 
family of add on products called 
toolboxes to meet the more specif- 
ic needs of vertical-market scien- 
tific and engineering applications. 


Over 300,000 technical profes- 
sionals today use MATLAB to 
explore, analyze, simulate, design, 
and solve their most complex and 
challenging problems. 

MATLAB, the underlying 


numeric computation foundation 
for all of The Math Works prod- 
ucts, combines hundreds of built- 
in mathematical functions with 
powerful 2D and 3D graphing 


capabilities. In addition, the new 
MATLAB Compiler and C c 
Math Library allow users to auto- 
matically convert their MATLAB 
programs into portable C code 
for standalone applications that 
run outside of the 
MATLAB environ- 
ment. MATLAB 
offers the conve- 
nience of an appli- 
cation package and 
the flexibility of a 
language to cus- 
tomize and add new 
functions as need- 
ed. These unique 
features have made 
MATLAB the in- 
dustry standard for 
technical comput- 
ing. 

MATLAB has 
found widespread 
acceptance in diverse application 
areas where matrix theory plays an 
important role, such as signal pro- 
cessing, control system design, 
process identification, image pro- 


cessing, neural network design, 
and numerical analysis. The 
MATLAB application toolboxes 
have been created by renowned 
experts in their respective fields 
and represent theory and algo- 
rithms at the cutting edge of sci- 
entific and engineering research. 
This solid algorithmic foundation 
assures maximum efficiency and 
reliable results. 

NASA engineers and scientists 
nationwide have adopted the 
MATLAB Technical Computing 
Environment for several mission- 
critical research and design pro- 
jects, including the next-genera- 
tion High Speed Civil Transport. 
For researchers who require per- 
formance and cannot afford to be 
limited to “black box” functional- 
ity, The Math Works continues to 
design and develop products 
based on an “open architecture.” 
This approach enables users to 
extend MATLAB for custom 
applications and to meet their spe- 
cific requirements. 

For More Information Write In No. 875 



(continued from page 100) 



Life Sciences 


Vascular Uptake of Six 
Rehydration Drinks at Rest 
and Exercise 


L T. Juhos, L C. Keil, D. Fegan-Meyer, A. 
Dearborn, and H. Hinghofer-Szalkay of 
Ames Research Center and J. H. 

Whittam of Shakiee U.S., Inc. To obtain a 
copy of the report, ‘Vascular Uptake of 
Rehydration Fluids in Hypohydrated Men at 
Rest and Exercise, " write in 67 on the TSP 
Request Card. ARC- 13390 


Space Station Freedom, ” write in 75 on 
the TSP Request Card. ARC- 12962 



Mechanics 


A report presents data on the effective- 
ness of each of six rehydration fluids in 
restoring total body water and plasma vol- 
ume in human subjects during rest and 
exercise. One of the six fluids was water 
sweetened with aspartame; the others 
were water containing various amounts of 
sodium chloride and/or sodium citrate, 
plus various amounts of aspartame and/or 
other carbohydrates. In one experiment, 
five men who had previously dehydrated 
themselves for 24 hours drank one of the 
rehydration fluids, then sat for 70 minutes. 
Pretest plasma volumes were measured 
and changes in plasma volumes were cal- 
culated. This procedure was repeated at 
weekly intervals until all six rehydration fluids 
had been tested. Another similar experi- 
ment involved four men who exercised on a 
cycle ergometer for 70 minutes in the 
supine position after drinking the fluids. 

This work was done by J. E Greenleaf, 
G. Geelen, C. G. R. Jackson, J.-L. Saumet, 


Variable-Gravity 

Centrifuge/Laboratory 

A report describes a study of the scientif- 
ic uses and technical implementation of a 
2.5-m-diameter centrifuge that would 
house a biological laboratory and would 
simulate variable gravitational acceleration 
aboard the International Space Station. 
This centrifuge facility will provide a spec- 
trum of gravity levels from microgravity and 
partial Earth gravity up to 2 g to study bio- 
chemical and physiological changes in 
plants and animals from the cellular level to 
the whole-organism level. By using artificial 
gravity in outer space, it will be possible to 
separate the effects of weightlessness 
from other variables. 

This work was done by C. C. Johnson 
and Alan Hargens of Ames Research 
Center. To obtain a copy of the report, 
"Scientific Uses and Technical Implementa- 
tion of a Variable Gravity Centrifuge on 


Algorithm for Targeting 
Spacecraft 

A report describes a study of the prob- 
lem of prescribing an initial velocity to a 
spacecraft, which is treated as a point 
mass at a known position with respect to 
a massive body, so that the craft will pass 
the body at a given distance in a given 
plane. A two-body solution is provided by 
an elementary geometric analysis. The 
solution has use in the guidance of a 
spacecraft into a specified orbital plane 
with a minimum of fuel consumption. 

This work was done by Victor R. Bond, 
Robert G. Gottlieb, Michael F. Fraietta 
and Steven J. Sponaugle of McDonnell 
Douglas for Johnson Space Center. To 
obtain a copy of the report, " Position to 
Minimum Wedge Angle Targeting, ” write 
in 78 on the TSP Request Card. 
MSC-21818 
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New Literature 



The STACIS 2000 stable active control 
isolation system from Barry Controls, 
Brighton, MA, is described in a four- 
page brochure. For use in stepper, 
inspection, grinding, and electronic 
manufacturing equipment, the system 
controls vibration in six degrees of free- 
dom with isolation starting at 0.3 Hz. 

For More Information Write In No. 743 


Sonitech Internationa!. Wellesley, MA. 
offers a 1 24-page catalog of digital sig- 
nal processing equipment, indudhg 
DSP boards, development tools, soft- 
ware, and accessories. Applications in- 
clude speech, audio, and acoustic pro- 
cessing; parallel processing; image pro- 
cessing; and acquisition and processing. 

For More Information Write In No. 740 


A 36-page catalog of safety interlock 
switches from Sentrol Industrial, 
Tualatin, OR, features Guard- 


ABA of America, Rockford, IL. has 
released an eight-page catalog of 
clamps and accessories, including 
rubber clips and spring, exhaust, 
hose, and worm gear clamps. Clamp 
housings are pressed from one piece 
of steel tubing and have no rivets, 
welds, or other weak points. They 
can be used in high vibration, pres- 
sure, and corrosive environments. 

For More Information Write In No. 742 


Multi-axis motion control cards 

are described in a 116-page catalog 
from Precision MicroControl Corp., 
Carlsbad, CA. The catalog features 
motion control programming, utility 
software and tools, and the DCX 
200 Series, DCX-PC Series, and 
DC2-PC Series motion control 
cards based on Distributed Process 
Control technology. 

For More Information Write In No. 745 


UniSlide 

Manual 

Assemblies -Jz* 


P 





Switches™, position switches, and 
surface-mount and miniature switches. 
The catalog also describes accessories 
and switch ratings. Most of the non- 
contact, sealed switches are UL-list- 
ed and CSA-certified. 

For More Information Write In No. 741 



Capitol Research Equipment. Chantiy, 
VA, offers Weratue describing rebuild- 
ing services for cryogenic, mechanical, 
and tutomolecutar pumps Al makes 
and models of pumps, including 
Alcatel, Balzers, Edwards, Leybold. and 
Varian can be repaired or rebuit and 
include a one-year warranty. 

For More Information Write In No. 744 


Velmex, Bloomfield, NY, offers a 40- 
page catalog describing UniSlide* 
positioning slides and tables for 
use where mechanical slide assem- 
blies are required. Elevating tables, XY 
tables, adapter plates, screw motion 
assemblies, motor-driven assemblies, 
and custom construction systems are 
featured. 

For More Information Write In No. 746 


A 16-page guide of touch screens 
and monitors from Cyber Touch, a 
division of Transparent Devices, 
Newbury Park, CA, features digital 
resistive screens for electronic, tele- 
com, medical, aerospace, process 
control, and measurement equip- 
ment. More than 1 00 sizes and res- 
olutions of screens and electronic 
interface scanners are included. 

For More Information Write In No. 747 


Switchcraft, Chicago, IL. has 
released a 345-page catalog of 
electronic and electromechanical 
components, including connectors, 
jacks and plugs, jack panels and 
jackfiekjs, molded cable assemblies 
and patch cords, and switches. A 
12-page section of switching and 
connecting terminology also is 
included. 

For More Information Write In No. 748 


Norton. The innovative 
source for peristaltic 
pump tubing. 



For our latest tubing innovations, call for our 
new Peristaltic Pump Tubing brochure, at 216-798-9240. 
Or write P.O. Box 3660. Akron, OH 44309-3660. 
“From the makers of TYGON tubing.*’ 

NORTON 

Norton Performance Plastics Corporation 

PhaiM*?d , Not prune . Norton Co Retj TMs 


For More Information Write In No. 435 



i 1 
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' Adrfaw ' 


Don't Miss fa Only Event fat 
Brians fa Svytrs and Sellers 
Tojefar in fa Jfaliute Indvstry. 


Sponsored by Appliance ManuiockJtw magazine, he Appliance 
Manufacturer Co nf erence & Expo (AMCE) is k only compre- 
henwe ever* d e ck aled So advanc e mrits i product and dewgn 
technology « he applance mdupry Alongside he Expo, is 
AMCEs C o nfer once Program devoted Id original presentations 
targetin g design, technology and rinovahan 

Whom? 

September 174 18. 1996 

Whoro? 

Oprytand Hotel •Nashvile. TN 

Who exhibits? 

S upple r; to he appliance manufacturing mdutfry 

Who attomd*? 

Designers and m anufae fa ers who are sh opping lor products, 
technology and services to meet hew needs 
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DntWi l«00l Soto* OH 44139 
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Precise, reliable heating • Minimal space, mass, & design 
overhead • Medical diagnostic instruments • Aerospace 
devices • Commercial appliances • Packaging machinery 
• Scientific instruments • Electronics 


MINCO PRODUCTS, INC. 

7300 Commerce Lane • Minneapolis, MN 55432-3177 U SA. 
Telephone: (612) 571-3121 • FAX: (612) 571-0927 


Flexible etched-foil heaters • Odd shapes, profiled or mul- 
tiple elements • Efficient heat transfer: Up to 110 W/in 2 
• 200°C polyimide, 235°C rubber, 600°C mica, 120°C 
transparent insulations • Optional sensors & controllers 


ft ft ft ft ft ft ft ft ft ft ft 

Thermofoil™ Heaters 

put the heat where you need it 


For More Information Write In No. 437 


H 



MAKE YOUR 

CAD/CAM/CAE 

1 

DECISION 


1 

»Y THE BOOK 


Introducing the most compre- 
hensive guide to evaluation 
and implementation of 
CAD/CAM/CAE systems - 
“Aligning Technology For 
Best Business Results.” 

This 160-page independent 
study sponsored by Design 
Insight, SDRC, and Silicon 
Graphics includes: 

■ Best practice study - 
survey results from 
leading companies 

■ Industry perspectives from 
leading CAD/CAM/CAE 
consultants 

■ 5 key recommendations 
for best business results 


■ Examples and templates 
based on 70+ key processes 
for aligning technology 
with business objectives 

Make Your CAD/CAM/CAE 
Decision By The Book. 

This book, now in its second 
printing and a $95.00 value, 
can be yours FREE by calling 
1-800-370-7372. 



□a 


DESIGN INSIGHT 





New on the Market 



ACR Systems, Surrey, BC, Canada, 
has introduced the ACR JR tempera- 
ture logger, which continually records 
temperature versus time information 
and stores it to be graphed on a PC. 
The cordless unit has no switches, 
buttons, or set-up options and is used 
with JR. Graph software, which oper- 
ates on any IBM compatible PC run- 
ning Windows. The unit is plugged 
directly into the PC, and the software 
displays a time-based graph of more 
than 22 days of temperature readings. 

For More Information Write In No. 715 


The Active Matrix 10.4" LCD touch 
screen monitor from Datalux Corp., 
Winchester, VA, features a wide view- 
ing angle, full-motion video capability, 
and VGA compatibility. The monitor is 
compatible with all PCs and can be 
wall-, desk-, panel-, or swivel-mount- 
ed. It weighs 4.8 pounds and mea- 
sures one inch thick with a sealed 
housing. The display format is 640 x 
480 pixels with a contrast ratio of 60: 1 . 
An optional touch screen is available in 
resistive or capacitive types. 

For More Information Write In No. 716 


M&M Precision Systems Corp., 
Dayton, OH, has announced the Type 
KBLS and KBL precision linear slides 
for positioning of medium bads in pre- 
engineered travel lengths from 4” to 
40”. The ball bushing slides are made 
from an aluminum extrusion with stan- 
dard ball bearings traveling on round, 
hardened, and ground guide rods. 
Manual or motorized versbns are 
available; options include bellow cov- 
ers and pneumatic cylinders. 

For More Information Write In No. 717 


Master Bond, Hackensack, NJ, has 
introduced EP21TDC-7 two-compo- 
nent flexible epoxy adhesive for bond- 
ing most rubbers without surface prepa- 
ration. The material adheres to natural 
rubber, neoprene, nitrile, and SBR rub- 
ber compounds, in addition to metals 
and most plastics. It cures at room tem- 
perature and releases no solvents or 
volatiles during the curing process. The 
cured system is chemical resistant and 
has a service operating temperature 
range from -73.3°C to +121°C. 

For More Information Write In No. 727 


Custom Servo Motors, New Ulm, 
MN, offers the MaxPlus® multiple- 
winding spindle motor, which fea- 
tures three winding configurations— 
Y-Series, Y- Parallel, and Delta— that 
allow the spindle motor to achieve 
high torque without a gearbox. The 
permanent-magnet motor design 
requires less core material to reach 
high torque at low speeds, and gen- 
erates less heat at high speeds. 

For More Information Write In No. 723 


POWERPAC™ hybrid step motors 

from Pacific Scientific, Motor Prod- 
ucts Division, Rockford, IL, are avail- 
able in NEMA 34 and 42 frames in 
two models: N Series motors, which 
feature holding torques to 272.8 lb- 
in.; and K Series motors with holding 
torques to 356 lb-in. Both feature 
large rotor diameters, a new rotor/ 
stator design, and "housingless" 
frames. Various termination options 
are available, including MS connector, 
flying leads, or connection to a termi- 
nal board via a conduit connector. 

For More Information Write In No. 719 



Bison Gear and Engineering, 
Downers Grove, IL, has introduced an 
enhanced version of the Series 650 
parallel shaft gearmotors, which fea- 
ture a gearbox that measures 5" x 
6.25" x 5.75" and torques to 720 in.- 
Ibs. The five-stage motors are avail- 
able in split phase, permanent split 
capacitor AC, and permanent magnet 
DC models. They have gear ratio 
ranges from 11:1 to 2206:1, speeds 
from 0.7 to 160 RPM, and horsepow- 
er ratings of 1/20, 1/6, or 1/2 HP. 
Special output shafts and liquid-tight 
junction boxes are optional. 

For More Information Write In No. 720 


The OPTOTRAK* portable optical 
coordinate measurement machine 

from Northern Digital, Waterloo, ON, 
Canada, uses active marker technol- 
ogy to measure rapid motions of 
objects in three-dimensional space. 
With a digitizing probe, the system 
provides digitized points for inspec- 
tion or reverse engineering. Freeform 
data capture of parts at rates to 1 00 
points per second is performed, 
enabling collection of dense point 
cloud descriptions of objects. 
Applications include motion capture 
for biomechanics analysis, medical 
device tracking, robotics, and aero- 
nautics. 

For More Information Write In No. 718 
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New on the Market 


The "P" famiy of pressure transduc- 
ers from Data Instruments, Acton, MA, 
is availabie in four package styles, and 
six portion options. The units provide 
calibration and temperature compensa- 
tion in mV outputs and offer up to 0.5% 
accuracy in eight pressure ranges from 
4” WC to 100 PSI Absolute. Al styles 
are suitable for PC mounting; gauge 
and differential versions are availabie. 


For More Information Write In No. 724 



Servometer Corp., Cedar Grove, 
NJ, offers zero-backlash, bellows- 
type, flexible shaft couplings for criti- 
cal positioning applications. The cou- 
plings can absorb parallel shaft mis- 
alignments up to 0.068", axial move- 
ments of 0.230", and angular mis- 
alignments to 31°. Torque ranges 
from 1.0 in-oz. to 4000 in-oz. are 
available. Outside diameters range 
from 0.250" to 2.40" and overall 
lengths range from 0.480" to 2.16". 

For More Information Write In No. 729 


The RG600 Series programmable 
regenerative DC motor speed con- 
troller is a full-wave, four-quadrant 
controller from Dart Controls, Zionsvitle, 
IN. It operates PM motors rated from 
1/8 to 2 HP, in either a single or bidi- 
rectional mode with 120 or 240 VAC 
input voltage. The controller employs 
an 8/16-bit microprocessor and is 
field-programmable. 

For More Information Write In No. 726 



The SV-500 Senes Surftest surface 
testers from Mrtutoyo, Aurora. IL fea- 
ture Windows-based analysis soft- 
ware, built-in digital filter, and curvature 
compensation function. The units can 
perform more than 60 separate sur- 
face inspection parameters, ndudng 
roughness and waviness motifs. 
Vertical recording magnifications of 
100 to 500.000X and horizontal 
recording magnifications from 1 to 
10.00QX are provided. The SV-514 
tabletop version and the SV-502 
portable version use a 200 pinch 
radius diamond-tip stylus. 

For More Information Write In No. 728 



EPIX, Buffalo Grove, IL, has 
announced the PIXCI™ imaging 
board for the PCI bus that provides 
video rate capture from S-Video, 
NTSC, and PAL color video sources, 
as well as from RS-170 and CCIR 
monochrome video sources. The 
board provides full-frame, field, 
area-of-interest, scaled, and/or 
cropped image capture. Designed 
for machine vision and scientific 
applications, the board transfers 
data at rates to 132 MB/second. 

For More Information Write In No. 725 



Harris Computer Systems Corp., 
Fort Lauderdale. FL, has introduced 
the Night Hawk 6400 PowerPC- 
based, 6U VME symmetric multipro- 
cessing computer, which supports 
from one to four PowerPC 604™ 1 50 
MHz processors and cache, local, or 
global memory. Each board functions 
as a standalone computer system 
and contains real-time clocks, timers, 
and edge-triggered interrupts. The 
computer is available in commercial 
or rugged off-the-shelf configurations 
and includes the PoweriJX™ operat- 
ing system and the NightStar™ real- 
time development tool. 

For More Information Write In No. 721 


The Road Runner™ digital camera 
interface from BitFlow, Woburn, 
MA, connects industrial and scientif- 
ic digital cameras to PCI -bus com- 
puters. regardless of the camera 
architecture. It places pixels directly 
into host memory and display in 
raster-scan order. A continuous burst 
capability of 132 MB/second mini- 
mizes time on the PCI bus, allowing 
virtually all host resources to remain 
available for processing. Applications 
include motion sequence capture and 
analysis, inspection of parts, noncon- 
tact measurement, and real-time ther- 
mal imaging. 

For More Information Write In No. 722 


KjiDA Kaman's Micro Digital Advantage 


A flexible approach 
to digital 

position measuring 


smaller 


smarter 


faster 



■ Easy to use ■ Set up in minutes ■ Push-button 
calibration ■ Simple Windows-based commands 

■ Change sensors without changing electronics 

■ Sensors rated to 400°F ■ Analog voltage and 
current output ■ Single or dual channel ■ RS-232 
and RS-485 ■ Fast sampling, up to 20,000/second 

■ Nanometer resolution ■ Small compact footprint 

Kaman Instrumentation , 1500 Garden of the Gods Road 
Colorado Springs , Colorado 80907 Voice 719-599-1132 
Fax 719-599-1823 E-mail: info-cos2@kaman.com 

Internet: http://vsrww.kamansensors.com/kaman 


800 - 552-6267 


KAMAN 


For More Information Write In No. 440 


SONEX” Silences Noise Solely. 



SONEX sound absorption and barrier materials 
silence noise safely with FIBER-FREE, 

Class 1 Fire Rated products. Call today! 


K» illbruck 

1 - 800 - 662-0032 
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The World's First Miniature 
Fiber* Optic Spectrometer 



Low-cost 
spectrometers 
for UV, VIS 
and the NIR 

Ocean Optics’ 
compact CCD 
array spectrometers 
are a thousand times 
smaller and a fraction 
of the cost of conventional 
spectrometer systems. Our 
spectrometers are available in 
three platforms, and are easily configured 
for absorbance, reflectance, fluorescence and 
other optical measurements. Also available are 
more than 100 accessory products, including fiber 
optic probes, light sources and sample cells. 

1237 Lady Marion Lane 
2311 Dunedin, FL 34698-5314 
(Wntire \nr TEL (813) 733-2447 

\ mpucs , inc. fax (813) 733-3962 


For More Information Write In No. 442 


TAKE OUT 
THE HEAT 

MASTER BOND 

SUPREMEllAO EPOXY ADHESIVE 

■ High thermal conductivity ■ Superior electrical 
insulation properties ■ High peel and shear strength 

■ Easy to apply ■ Room temperature or heat cure 

■ Resists vibration and shock ■ Convenient packaging 




New on Disk 



Product of the Month 

Knowledge Revolution, San Mateo, CA, has intro- 
duced the 3D version of Working Model* virtual 
prototyping and design software for development 
and motion simulation of mechanical systems in 
Windows environments. Working Model 3D™ fea- 
tures a point-and-click user interface, seamless 
CAD integration, rapid simulation, and extends 
desktop engineering to both planar and spatial elements. Models can be cre- 
ated graphically, without specifying values or equations. The program integrates 
modeling, simulation, and analysis and offers an array of 3D joints and con- 
straints such as motors, actuators, rods, and springs. An automatic collision 
detection and response feature in which solids interact, slide, and collide is pro- 
vided, allowing users to model boxes moving over rollers or conveyors. 



For More Information Write In No. 730 



MATLAB Statistics Toolbox 2.0 data 
analysis, algorithm development, 
and modeling software from The 
MathWorks, Natick, MA, is integrat- 
ed into the MATLAB technical com- 
puting environment to provide engi- 
neers with more than 200 statistics 
functions. Included are methods for 
probability distributions, parameter 
estimation, linear and nonlinear mod- 
eling, statistical plotting, and experi- 
ment design. The program can be 
used on any PC, Macintosh, UNIX, or 
VMS workstation supporting MAT- 
LAB. Prices start at $395. 

For More Information Write In No. 735 


Superconvergent Adaptive General 
Element (SAGE) adaptive analysis 
software from barnabei, Murrysville, 
PA, automatically determines opti- 
mum mesh with two analysis cycles: 
a simplified mesh for error measure 
and an extrapolated mesh that pro- 
vides the final result to the specified 
error tolerance. Features include elec- 
tromagnetics, computational fluid 
dynamics, and automated model 
building. The Windows program costs 
about $3000. 

For More Information Write In No. 733 


Minitab, State College, PA, has intro- 
duced MINITAB for Windows release 
11 statistical software, which pro- 
vides general statistics, quality control 
functions, designed experiment capa- 
bilities, and graphics features. 
Enhance-ments include a Design of 
Experi-ments interface and improved 
data handling. Gage linearity and 
accuracy, gage run chart, and two 
forms of gage R&R measurement 
systems analysis features, as well as 
data manipulation capabilities, are 
included. The program operates in 
Windows 3.1, Windows 95, and 
Windows NT and costs $895. 

For More Information Write In No. 736 


StatView® for Windows statistical 
analysis software from Abacus 
Concepts, Berkeley, CA, is a 32-bit 
application for Windows 3.1, Windows 
95, and Windows NT that combines 
data management, statistical analysis, 
graphing, and presentation tools. A 
View window provides a drawing envi- 
ronment in which tables and graphs can 
be combined with drawn objects and 
text. The program is priced at $595. 

For More Information Write In No. 731 



ComputerBoards, Mansfield, MA, has 
introduced UniversalTools for Program- 
mers, a suite of data analysis and con- 
trol software tools for Visual Basic, 
Visual C++, C, and Borland Delphi pro- 
gramming languages. The package 
consists of graphical user interface cus- 
tom controls and a library for real-time 
data analysis, manipulation, and control. 
The software costs $99. 

For More Information Write In No. 732 



ANSYS, Houston, PA, has introduced 
ANSYS 5.3 multiphysics design anal- 
ysis software, which allows engineers 
to address real-worid problems on the 
desktop in applications such as aero- 
space, automotive, electronics packag- 
ing, and biomedical. Included are a Fast 
Linear Solver and an Explicit Dynamics 
Solver that allows crash and product 
drop-test simulations. The program is 
available for UNIX, Windows NT, and 
Windows 95 and is priced from $8000. 

For More Information Write In No. 737 
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CALIBRATION 
STANDARDS 
CATALOG 

All new free 1 996 catalog 
of metrology calibration 
standards for surface con* 
tamination, critical 
dimensions, film thick- 
ness, surface profiling, 
roughness, resistivity, and 
much more. All important for ISO 9000 certification. 
Also, valuable information on calibration science and ser- 
vices. VLSI Standards, 3087 North First St., San Jose, CA 
95134; Tel: 408-428-1800; Fax: 408-428-9555. 

VLSI Standards 

For More Information Write In No. 310 


minalex 

Wit 


PRECISION 
ALUMINUM 
EXTRUSIONS 

New! An informative 
brochure from MIN- 
ALEX, leader in close tol- 
erance shapes to 3 1/2", 
illustrates typical applica- 
tions and describes capa- 
bilities including short 
runs. MINALEX, quality 
leader, delivers on time, every time. MINALEX, PO Box 
247, Whitehousc Station, NJ 08889; Tel: 908-534-4044; 
Fax: 908-534-6788. 

Minalex 

For More Information Write In No. 313 


Star of the preoaon 
aluminum extrusion industry 



FREE CD-ROM 
INSTRUMEN- 
TATION 
REFERENCE 

The Windows-compatible 
Instrupedia - Your Inter- 
active Encyclopedia for Instrumentation - features more 
than 60 tutorial and “how-to" application notes to help 
users learn how to combine hardware and software to 
build computer-based systems for instrument control and 
data acquisition, analysis, and presentation. Instrupedia 
includes more than 20 user solutions. National 
Instruments; Td: 512-794-0100 or 800-433-3488; Fax: 
512-794-841 1; E-mail: info@natinst.com;http:// 


www.natinst.com. 


National Instruments 

For More Information Write In No. 3 1 1 




Volar* 

Foam Simpler 

— SffBs 


POLYOLEFIN 
FOAMS SAMPLE 
KIT 

Samples of Volara®, a fine- 
celled, irradiation crosslinked 
polyolefin foam, are available 
from Voltek. Volara combines a 
smooth, consistent surface qual- 
ity and gauge control with supe- 
rior mechanical, cushioning, insulating, chemical resis- 
tance, and moisture resistance characteristics to make it 
suitable for a wide range of applications. It is available in 
sheets or continuous rolls in a variety of densities, thick- 
nesses, and colors. Voltek, 100 Shepard St., Lawrence, 
MA 01843; Tel: 800-225-06 68; Fax: 508-685-9861. 

Voltek 

For More Information Write In No. 314 
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RECOMMENDED 
READING FOR 
EMBEDDED 
SYSTEMS 
DEVELOPERS 

Applied Microsystems has some 
choice reading that can help 
embedded systems software and hardware engineers work 
smarter and faster. Our free Developer’s Notes Packet 
indudes: “Design for Test and Debug,” “Software Testing 
Tactics for Embedded Applications," "Designing with the 
68040," and “Basics of Embedded Debugging." So look 
for a comfortable corner and call for your free reading 
materials today: 1-800-426-3925. 

Applied Microsystems 
Corporation 

For More Information Write In No. 312 


PRESSURE 
TRANSDUCERS/ 
TRANSMITTERS 

Taber pressure transducers/ 
transminers are oudined in 
a new brochure. They arc 
available in low and high 
models in a variety of pres- 
sure ranges. Differential 
transducers provide high dif- 
ferential overload pressure 
and high line pressure capability. Oceanographic trans- 
ducers are completely submersible, highly accurate pres- 
sure sensors. For more information contact: John Pinder. 
Tel: 800-333-5300. 

Taber Industries 

For More Information Write In No. 315 




ALGOR 
PROVIDES "4- 
WAY" INFO ON 
THE WORLD 
WIDE WEB 

Algor's Internet place has detailed information on four 
product lines. Discover Houdini, Algor's automatic CAD 
solid model to 8-node “brick" mesh convener. Learn about 
Algor FEA, including case histories. Preview engineering 
videos, books and multimedia. See all new integrated pip- 
ing/vessel/plant design software. If you do not have 
Internet access, call for free info. Algor, Inc.; E-mail: 
info@algor.com; URL: http://www.algor.com; Tel: 412- 
967-2700; Fax: 412-967-2781. 

Algor, Inc. 

For More Information Write In No. 316 
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BOOK WITH DISK 
DELIVERS REAL- 
WORLD FEA 
INSTRUCTION 

A comprehensive FEA refer- 
ence/textbook that offers a 
unique blend of theory & real- 
world engineering examples. Dr. 
Constantine Spyrakos, well-known finite dement stress & 
vibration analysis expert, has created a reference for all 
mechanical engineers from designers to "gurus." Richly 
illustrated hardcover book indudes every example problem 
on a disk. Subjects indude: FEA basics, element types, mod- 
eling, types of analysis & the interpretation of results. Td: 1- 
800-482-5467; URL: http://www.algor.com/apd.htm; 
E-mail: apd@algor.com. 

APD 

For More Information Write In No. 317 
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NEW KIND OF 
MULTIMEDIA 
VIDEO 

TEACHES FEA 
LESSONS 

Finite Element Analysis in Action ! is a new kind of instruc- 
tional video for engineers. Available on VHS tape or inter- 
active, multimedia CD-ROM, the video packs a lot of 
information into a short running time of only 26 minutes. 
Live lab experiments and FEA analysis are conducted to 
show how to better use any FEA software. Demonstrates 
specific modeling and analysis techniques. Td: 1-800- 
482-5467; URL: http://www.algor.com/apd.htm; 
E-mail: apd@algor.com. 

APD 

For More Information Write In No. 318 
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CD-ROM 
CATALOG — 
WORKBENCHES 
& SYSTEMS 

This interactive multimedia 
presentation covers Tedabs complete line of workbenches 
and laboratory systems furniture. Designed for 
Windows™, the CD-ROM presentation features hundreds 
of benches, including complete product specifications. 
Meeting the Challenge , Tedabs introductory video presenta- 
tion, highlights unique features and benefits of a Tedab 
bench. You select what you want to sec by simply clicking 
on the icons that interest you. Teclab, 6450 Valley 
Industrial Dr., Kalamazoo. MI 49009; Tel: 800-832-5227; 
Fax:616-372-6116. 

Teclab 

For More Information Write In No. 319 


AUTOMATION 
CONTROLS & 
COMPONENTS 

New Automation Controls & 
Components Selector Guide 
provides overview of pneumatic 
and electronic industrial automa- 
tion components and controls 
available from Festo. Over 90 
product categories in 24-page brochure, covering control 
systems, PLCs, Fieldbus manifolds, sensors, pneumatic 
cylinders, valves and accessories. Education/Training pro- 
grams in automation control technologies described. 
Contact: Festo Corporation, 395 Moreland Road, 
Hauppaugc, NY 1 1788; Tel: 516-435-0800. 

Festo Corporation 

For More Information Write In No. 322 



MOTION CONTROL 




MULTI-AXIS 
MOTION CON- 
TROL CARDS 

Intelligent and casy-to-pro- 
gram Motion Control cards 
incorporate RISC ♦ DSP ♦ 
ASIC technology for state- 
of-the-art performance. You 
can configure one motion 
control card for one to 
eight axes of control and as 
many as 1 44 I/O. Powerful development software induded 
free of charge. Precision MicroControl Corp., 2075-N 
Corte del Nogal, Carlsbad, CA 92009; Tel: 619-930-0101; 
Fax: 619-930-0222; E-mail: pmdnfo@pmccorp.com. 

Precision MicroControl Corp. 

For More Information Write In No. 320 




BELLOWS TYPE 
PROTECTIVE 
COVERS 

Custom-engineered bellows 
covers are available for cameras, 
enlargers, medical, dental, and 
office machinery; for machine 
tools, robots, precision slides, 
automated handling equip- 
ment, and other moving machinery. Bellows available 
include way protectors, expandable connections, sealed 
tight photographic bellows, linear bearing way covers, 
baiLscrrw and rod covers. Request Bulletin PR- 100. A & A 
Mfg. Co., Inc., 2300 S. Calhoun Rd., New Berlin, WI 
53151; Tel: 414-786-1500; Fax: 414-786-3280. 

A & A Mfg. Co., Inc. 

For More Information Write In No. 321 



VACUUM 
PUMP 
VIBRATION 
ISOLATORS 

The NEC vibration 
isolators effectively remove turbo-molecular and cryo- 
pump vibrations. Two models are available in elastomer 
and air-isolated versions. They are UHV compatible, 
have short insertion lengths, and high conductance. A 
wide variety of flanges are available. National 
Electrostatics Corp., 7540 Graber Rd., Box 620310, 
Middleton, WI 53562-0310; Tel: 608-831-7600; Fax: 
608-256-4103. 

National Electrostatics Corp. 

For More Information Write In No. 323 



NETWORK 
FOR DSP 
APPLICATIONS 

Introducing FibreXpress™, 
SYSTRAN Corp.’s new line 
of Fibre Channel host bus 
adapters. FibreXpress is ideal 
for very-high-speed mass stor- 
age and high-throughput, 
data-intensive DSP applica- 
tions such as radar, sonar, medical scanners, and OCR. 
Request your free catalog today! SYSTRAN Corp.; Tel: 
513-252-5601 or 800-252-5601; Fax: 513-258-2729; E- 
mail: info@systran.com; http://www.sysrran.com. 

SYSTRAN Corp. 

For More Information Write In No. 324 


aremco 

High Temperature Solutions 
Worldwide 


• Ceramics 

• Encapsulates 

• Coatings 

• Sealants 

• Adhesives 

• Putties 


HI-TEMP 
MATERIALS 
TO 3200° F 

Aremco produces a complete 
line of high-temperature 
ceramics, adhesives, coatings, 
sealants, tapes, greases, cast- 
ables and potting compounds. 
These materials are used 
throughout industry in the 
design of sensors, electrical components and analytical 
instruments, as well as in the maintenance of high-tempera- 
ture industrial process equipment. Aremco Products, Inc., 
PO Box 429, Ossining, NY 10562-0429; Tel: 914-762- 
0685; Fax: 914-762-1663. 

Aremco Products, Inc. 

For More Information Write In No. 325 



HIGH POWER 
RF RESEARCH 
TOOLS 

Radar systems, track, search 
and GCA. RF sources 10 
KHz to 35 GHz at 1 w - 5 
MW Pulse modulators 1 kw - 
25 MW, Microwave compo- 
nents, Tracking and Search 
pedestals, Parabolic dishes to 
60' diameter, Microwave 
tubes. Klystrons, Magnetrons, TWTs, etc Much more avail- 
able from stock, completely tested. Also, high power 
microwave test facility to test microwave devices. Send for 
ftee Catalog. Tel: 203-753-5840; Fax: 203-754-2567. 

Radio Research Instrument Co., Inc. 

For More Information Write In No. 326 


MINICAP 2 RH 
SENSOR 

The MiniCap 2 RH Sen- 
sor is a low-cost, general- 
purpose, thin-film polymer, 
capacitive-type relative 
humidity sensor designed 
for the OEM market. Its 
TO- 18 header configura- 
tion makes it compatible 
with a wide range of appli- 
cations. It has excellent stability and linearity in the range 
of 0% to 100% RH. The MiniCap 2 is unaffected by 
water condensate, most reagent vapors and temperatures 
up to 180 °C. Tel: 617-899-2719; Fax: 617-894-8582. 

Panametrics 

For More Information Write In No. 327 



ELECTRO-MAG- 
NETIC DESIGN 
SOFTWARE 

The legendary Vector Fields 
suite of software, including 
the TOSCA, ELEKTRA and 
OPERA packages, combines 
classical finite element tech- 
niques with user friendly 
interactive graphics for high 
accuracy 2D and 3D simula- 
tion and design of all types of electromagnetic equipment. 

Vector Fields Inc. 

1 700 North Farnsworth Avenue 
Aurora, IL 60505 

Tel: 708-851-1734 Fax: 708-851-2106 
For More Information Write In No. 328 



THERMO- 
COUPLES, 
MAKE YOUR 
OWN 

The HOTSPOT allows 
thermocouple wire to be 
formed into freestanding 
junctions, or welded to 
metal surfaces. It provides a 
simple means of fabricating 
thermocouples “when needed and where needed." 
Brochure and specification sheet available. Address: 7300 
North Crescent Blvd., Pennsaukcn, NJ 08110. Tel: 609- 
662-7272; Fax: 609-662-7862. 

DCC Corp. 

For More Information Write In No. 329 




NEW CATALOG OF 
OVENS & FURNACES 

Expanded, 4-color capabilities sec- 
tion, fully illustrated, plus specifica- 
tions for over 250 standard ovens 
and furnaces to 2700°F, as well as 
custom-designed heat processing 
systems. Includes: laboratory, 
bench, cabinet, truck, walk-in and conveyor ovens; clean- 
room and pharmaceutical ovens; laboratory and industrial 
furnaces and environmental test chambers. For baking, 
drying, pre-heating, annealing, stress relieving, curing, 
sterilizing, depyrogenation and heat treating. The Grieve 
Corporation, 500 Hart Rd., Round Lake, IL 60073- 
9989; 847-546-8225; Fax: 847-546-9210. 

The Grieve Corporation 

For More Information Write In No. 330 
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FREE TEST 
SOLUTIONS 
CATALOG 

New, free, 64-page 19% PC-based 
Test Solutions Source Book from 
Oi Geotest, Inc Features over 100 PC- 
based products fix ATE, data acqui- 
sition and test & measurement 
applications. New products featured indude: GFT-C Portable 
Ruggcdized ATE Platform, NT5000 CPU Commander- 
ROM Emulator, GT40/4I-RFS 200MHz Multiplexer 
Scanner, GT416-SM Series High Density Switch Matrix, 
InterV3 IrvOrcuit Fault Detection/Analysis board and over 20 
more new products. Call* 800-330-9774 or 714-263-2222; E- 
mail: http*7/www.gt50testinc.com for your free copy. 

Geotest, Inc. 


For More Information Write In No. 331 


METAL BELTS 
AND DRIVE 
TAPES 

This general product brochure 
describes the various attributes 
that make metal belts and 
drive tapes an exceptional and 
exciting option for design 
engineers. Manufactured by 
Belt Technologies for 25 years, 
this unique family of products has helped design engineers 
overcome challenging application requirements in the elec- 
tronics. aerospace, biomedical, optical and packaging 
industries. Bell Technologies, Inc., PO Box 468. Agawam, 



MA 01001; Tel: 413-786-9922; Fax: 413-789-2786. 


Belt Technologies, Inc. 

For More Information Write In No. 332 
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NEW ROGAN 
KNOB 
CATALOG 

The complete lineup of 
Rogan damping and con- 
trol knobs and dials is fea- 
tured in this comprehen- 
sive, 46-pagc, illustrated 
catalog. Included is 
Rogan’s expanded selection 
of soft-to-the-touch Pure 
Touch™ knobs. To obtain a free copy, contact Rogan 
Corporation; Tel: 800-423-1543. 
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Rogan Corporation 

For More Information Write In No. 333 



NEW SCREW 
DRIVES & 

STAGES 

New DA95 catalog offers 288 
different “ready to use" preci- 
sion acme and ball screw drives. 
Screw drives ship completely 
assembled with machined ends, 
precision end bearings, and fea- 
ture standard NEMA motor mounts and couplings. 
Complete linear stages feature precision rail assemblies in 
seven sizes with standard strokes to 135”. CAD files arc 
available to speed designs. Contact: Greg Tracger, Sales 



Manager; Tel: 800-882-8857. 

Ball Screw & Actuators Co., Inc. 

For More Information Write In No. 334 



CESIWID 
NON-INDUC- 
TIVE BULK 
CERAMIC 
RESISTORS 

CESIWID Non-Inductive Bulk Ceramic Resistors solve 
tough resistance problems. Type AS absorb large amounts 
of energy at high voltage. Type A solve high resistance 
problems in high voltage situations. Type SP handle large 
amounts of power from 60 Hz through UHF. CESIWID 
Inc., P.O. Box 339, Niagara Falls, NY 14302-0339; Td: 
716-286-7610; Fax: 716 286-7601. 


CESIWID, Inc. 

For More Information Write In No. 337 


PRECISION POSITION- 
ING & MOTION 
CONTROL CATALOG 

FREE, detailed 160-page catalog covers 
NEAT s expanding line of Precision 
Positioning and Motion Control Systems. Featured are single- 
axis, X-Y, multi-axis, rotary, high vacuum, and air bearing posi- 
tioners, along with NEATs complementary line of stepping 
and servomotors, encoders, drives, and controls. Catalog in- 
dudes an Engineering Considerations guide, an overview of cus- 
tom designs, and a glossary for reference. NEATs strength lies in 
our ability to provide modified, custom, and turnkey solutions 
for a variety of applications. New England Affiliated Technolo- 
gies, 620 Essex Sl, Lawrence, MA 01841; Td: 800-227-1066 
or 508-685-4900; Fax: 800-523-8201 or 508-688-8027. 

New England Affiliated Technologies 

For More Information Write In No. 335 


TIME AND 
FREQUENCY 
•. nit r PRODUCTS 

Mm , TrueTime's Precision Time 

“ and Frequency Products cata- 

log features GPS-Synchro- 
nized Clocks in rackmount, 
portable, and board -levd con- 
figurations. Included are illus- 
trations and product specs for 
Synchronized Clocks, Time Code Products, Board Level 
Products and Remote Displays. TrucTime products fit a 
variety of time and frequency applications. TrucTime, Inc, 
2835 Duke Coon, Santa Rosa, CA 95407; Tel: 707-528- 
1230; Fax: 707-527-6640; E-mail: truetime@ribn.com. 

TrueTime, Inc. 

For More Information Write In No. 338 



VXI 

PRODUCTS 

With hundreds of HP 
and third-party products 
suited to applications 
ranging from aerospace 
to telecommunications, 
the HP VXI catalog is all 
you need to assemble 
VXI instruments, main- 
frames, and components 
into a complete working 
test system. And its yours absolutely free. To receive your 
free catalog, call Hewlett- Packard today at 800-452 4844, 
Ext. 1803. 

Hewlett-Packard 



For More Information Write In No. 336 


THE SOURCE 
FOR ELEC- 
TRONIC & 
MECHANICAL 
HARDWARE 

Seastrom takes pride in 
offering one of the widest 
selections of standard 
electronic and assembly 
hardware available from 
stock. Seastroms 66-A 
Catalog provides a complete source for over 45,000 prod- 
ucts. For a free 5 50- page catalog, call 800-634-2356. 
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Seastrom Manufacturing Co. Inc. 

For More Information Write In No. 339 


RUGGED MINIA- 
TURE SWITCH 

The new Scries 70 is an envi- 
ronmentally rugged line of 
lighted and unlighted switch- 
es. Ready for wet. dusty or 
oily duty, the Scries 70 is 
ideal for a variety of control 
and instrumentation require- 
ments. Available with DPDT 
Momentary or Alternate switch actions. Mounts on 0.700" 
centers with 0.880" behind the panel space. Lighted push- 
buttons use T-l LED or Incandescent MFB lamps for a 
wide variety of display types, colors, and lighting styles. 
ScacoSwitch. Inc., Costa Mesa, CA 92626. Td: 714-549- 
3041; Fax: 714-549-0930. 

StacoSwitch, Inc. 

For More Information Write In No. 340 




ADVANCED COM- 
POSITE TRAINING 

Abaris Training offers 14 different 
“hands-on" workshops in advanced 
composite materials technology. 
These workshops cover fabrication, 
repair, manufacturing, tooling, print 
reading, adhesive bonding, ultrason- 
ic inspection of composites, resin transfer modeling, and 
several engineering workshops. Emphasis is placed on glass, 
carbon, and aramid fiber materials and processes, utilizing 
vacuum bagging, and oven and autoclave curing. Three 
workshops are Canadian D.O.T. approved. For a free 
brochure, call toll-free: 1-800-638-8441; Fax: 702-827- 
6599*. http://www.abaris.com. Abaris Training Resources, 
Inc, 5401 Longfey Lane. Suite 49, Reno. NV 8951 1. 

Abaris Training Resources, Inc. 

For More Information Write In No. 341 
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INORGANIC 
CHEMICALS, 
METALS, ALLOYS 
& CERAMICS 

CERAC’s Advanced Specialty 
Inorganics Catalog provides com- 
plete information on their full 
line of chemicals, evaporation 
materials, and sputtering targets. Contains both R&D and 
production quantity listings to accommodate most applica- 
tions. Detailed descriptions of CERACs unique manufac- 
turing and analytical capabilities are also included. Contact 
CERAC, inc; Tel 414-289-9800; Fax: 414-289-9805; E- 
mail: markcring@cerac.com; WWW: http://www.cerac. 



CERAC, inc. 

For More Information Write In No. 342 
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TELEDYNE 
WAH CHANG: 
FIRST IN 
REACTIVE & 
REFRACTORY 
METAL 
SOLUTIONS 

Teledyne Wah Chang is 
the world s largest produc- 
er of hafnium, pure niobi- 
um, and vanadium, and is also one of the worlds largest 
producers of titanium and zirconium, available in various 
degrees of purity or in specialty alloys. Visit our Internet 
site at http://www.twca.com or call 541-967-6977. 

Teledyne Wah Chang 


MATH 
MODELING 
WITH TK 
SOLVER 

Engineering and scientific 
math modeling tool pro- 
vides great value. Find out 
why Amoco, Allied Signal, 
Dow, DuPont and others 
have TK Solver Site 
Licenses. OLE compatiblc- 
integrates well with Excel and Visual Basic. Attractive out- 
put. Powerful applications like Roark’s Formulas. 
Universal Technical Systems, Inc.; Tel: 800-435-7887; E- 
mail: sales@uts.com. 

Universal Technical Systems, Inc. 


TOOLING 
COMPONENTS 
AND CLAMPS 

This 500-page catalog con- 
tains an assortment of com- 
ponents including toggle 
clamps, modular fixturing, 
clamping devices, power 
workhoiding, chuck jaws, 
pins, knobs, drill bushings, 
leveling feet, and much more. Carr Lane Manufacturing 
Co., 4200 Carr Lane St., PO Box 191970, St. Louis, 
MO 63119-2196; Tel: 314-647-6200; Fax: 314-647- 
5736. 

Carr Lane Manufacturing Co. 





For More Information Write In No. 343 


For More Information Write In No. 344 


For More Information Write In No. 345 


1996 PCMCIA 
PRODUCTS 
CATALOG 

The new PCMCIA-PC CARD stan- 
dard has brought many new devices 
such as Video Capture, 16-bit Stereo, 
CD-ROM, Wireless Communication 
and PC Card Camera Cards. 
ENVOY DATA has just released its 
new catalog with these new products plus many other prod- 
ucts like: Memory, I/O (serial, parallel, SCSI, A/D, etc), 
along with Industrial Card and Drives, Multimedia, 
Industrial, and Engineering tools for PCMCIA applications. 
Tel: 602-892-0954; Fax: 602-892-0029; Visit our Web 
page: http://www.envoydata.com. 

ENVOY DATA Corporation 



LINEAR MOTION 
PRODUCTS 

New 176- page catalog H830 fea- 
tures complete product and techni- 
cal information for a full range of 
truly affordable linear motion sys- 
tems. Products include a new series 
of heavy duty slides with integral 
dust covers, five new rotary tables, X/XY/XYZ stages, 
electronic components, CAM software and servos avail- 
able from stock. A 30-page application section on 
machines, motors, sizing systems and more is included. 
Techno-ire/, New Hyde Park, NY 11042-5416; Tel: 516- 
328-3970; Fax: 800-737-7436; http://www.tcchno- 
isel.com. 

Techno-/se/ 


FREE TODD OEM 
POWER SUPPLY 
CATALOG 

This NEW catalog features the 
Power Factor Corrected NMX 
Scries, Hot Swap RMX 350 Series 
& DC Input DMX 500 Series. It 
also contains information and specifications for over 175 
highly-reliablc, technologically advanced, standard, mod- 
ified, and custom OEM switching power supplies from 
150 to 1,500 watts. Todd Products Corp., 50 Emjay 
Blvd., Brentwood, NY 11717-3386; Tel: 800-223-8633 
or 516-231-3366; Fax: 516-231-3473. 

Todd Products Corp. 




For More Information Write In No. 346 


For More Information Write In No. 347 


For More Information Write In No. 348 


INSTRUMENT 
CATALOG 
1996 

Metric sells, rents and buys 
the latest in refurbished elec- 
tronic test and measurement 
instruments from Hewlett 
Packard, Tektronix, Fluke, 
Kcithlev, etc All products are 
tested in our lab to insure 
compliance to original man- 
ufacturers' specifications and are traceable to N.I.S.T. Six- 
month warranty on most models, five-day free trial, complete 
with accessories and manuals. BIG SAVINGS 20% to 60% 
off list. For free catalog call Metric; Tel: 800-432-3424; Fax: 
415-341-8874. 

Metric Equipment Sales, Inc. 

For More Information Write In No. 349 


FREE EXTRUD- 
ED POLYMER 
SEAL DESIGN- 
ER’S GUIDE 

Our new 32-pagc guide gives 
OEM designers the basic facts 
needed to develop effective 
extruded polymer seals, gas- 
kets and weather stripping. It 
features sections on sponge 
and solid extrusions, color matching, adhesive fastening 
systems, scal/gasket design, and RMA tolerance tables. 
Lauren Manufacturing, 2228 Reiser Ave. SE, New 
Philadelphia, OH 44663; Tel: 800-683-0676 or 330-339- 
3373; Fax: 330-339-7166. 

Lauren Manufacturing 

For More Information Write In No. 350 


Hiram Jones Electron- 
ics, Inc./A Division of 
the Seastrom Hardware 
Group manufactures a 
complete line of stan- 
dard miniature and sub- 
miniature terminals 
including: insulated test 
jacks, assembled stand- 
offs and press-type ter- 
minals. All standard cat- 
alog items are available 
for immediate pricing 
and delivery. Call today for your free 27-page catalog: 
800-634-2356. 

Hiram Jones Electronics, Inc. 

For More Information Write In No. 351 





COMPOSITE 
BEARING 
MATERIALS 

Orkot Inc. offers three 
full-color brochures fea- 
turing the complete line 
of composite bearing materials covering a wide range of 
bearing applications in the marine, hydroelectric and 
industrial industries. These materials offer unique 
mechanical and physical properties that make it an ideal 
bearing material. Orkot is self-lubricating and manufac- 
tured in tubes, sheet and finished product. Complete 
specs and prices are available for all products. Orkot 
Incorporated, 2535 Prairie Rd., Eugene, OR 97402; Tel: 
541-688-5529; Fax: 541-688-2079. 

Orkot Incorporated 


CONTROL 
THE WORLD 
WITH VISSIM/ 
FUZZY-TECH 

VisSim/fuzzyTECH 
works seamlessly with 
VisSim™ to create an ideal environment for fuzzy control 
development and simulation. Additional VisSim add-ons 
include C code generation, communication design, real- 
time I/O, neural networking, constrained optimization, and 
frequency domain analysis. VisSim is used for 6- DOF guid- 
ance, anti-lock braking, servo and drive motor control, web 
processes, winders, gas turbines, and data communications. 

Visual Solutions, Inc. 

487 Groton Road 
Westford, MA 01886 
Tel: 508-392-0100 Fax: 508-692-3102 


CIRCUIT 
BREAKERS FOR 
EQUIPMENT 

Send for E-T-A’s Catalog Guide 
describing their extensive line of 
circuit protection. In current 
ratings from 0.01 amp to 400 
amps, this guide offers informa- 
tion on Switch-Breaker Com- 
binations, Single and Double Pole, Thermal-Magnetic, 
Magnetic and MIL Spec Type Breakers. E-T-A breakers 
meet international approvals, including UL, CSA, VDE, 
and ISO9001. For protecting your circuits to perfection, 
contact E-T-A Circuit Breakers, 7400 N. Croname 
Road, Niles, IL 60714-3982; Tel: 708-647-8303; Fax: 
708-647-7494. 

E-T-A Circuit Breakers 





For More Information Write In No. 352 
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124 


NASA Tech Briefs, August 19S 








LITERATURE Si 


tQm 


GHT 



LOW-COST 
THERMAL 
SOFTWARE 

TCON™ is a $300 
thermal-modeling tool 
for Windows 3.1 or 
95 that computes con- 
ductances, capacitances, and heat sources in SINDA for- 
mat and generates TRASYS and SSPTA input for radia- 
tion computation. Interfaces many CAD/CAE codes via 
FEMAP®. Includes OrbitPlotter™ and temperature 
Mapback™ to non-identical structural model. Frederick 
A. Costello, Inc.; Tel: 703-620-4942; E-mail: 
fadnc0erols.com. 

Frederick A. Costello, Inc. 

For More Information Write In No. 355 



THERMOFOIL™ 
HEATER CATA- 
LOG 

Bulletin HS-201 describes 
etched -foil heating elements and 
assemblies for precision heating 
in medical, aerospace, and com- 
mercial devices. Standard insula- 
tions include polyimide (200°C), silicone rubber 
(235°C), transparent polyester (80 # C), and mica 
(600°C). The 32-page bulletin lists over 2000 standard 
rectangular and round models, as well as a capabilities 
guide for custom designs. Heaters may be furnished with 
integral temperature sensors or flex -circuit interconnects. 
Controllers are also available. Minco Products, Inc; Td: 
612-571-3121; Fax: 612-571-0927. 

Minco Products, Inc. 

For More Information Write In No. 356 


REMOTE 
VIEWING 
INSTRUMENTS 

Inspecting inaccessible areas 
or hostile environments is 
easy with ITIs 1800+ rigid 
& flexible instruments, spe- 
cially built to suit aviation 
& aerospace needs. Custom 
work a specialty. Instrument 
Technology, Inc. - The 
Leader in Remote Viewing, PO Box 381. Westfield, MA 
01086; Tel: 413-562-3606; Fax: 413-568-9809; E-mail: 
iti&sa>pes.com; http://www.scopes.com. 

Instrument Technology, Inc. 

For More Information Write In No. 357 



ALL-PURPOSE 
DATA ACQUISITION 
IN ONE SMALL BOX 

Free literature on Vaisala s QL150 
multiple sensor collector. High 
accuracy even in extreme environ- 
ments - temperature, shock, vibra- 
tion, RF/EMC. Analog/digital sen- 
sors. PC configuration software. 
Serial RS-232/RS 485 I/O. Used alone or in netwoik with 
National Instruments Lab VIEW Driver. Ideal for meteoro- 
logical and industrial applications. Vaisala Inc., 100 
Commerce Way. Woburn, MA 01801-1068; Tel: 617-933- 
4500; Fax: 617-933 8029. 

Vaisala Inc. 

For More Information Write In No. 358 



giRSIRO KI 


BROCHURES 
AVAILABLE FOR 
FIRESTONE AIR- 
PICKER®/AIR- 
GRIPPER™ AND 
AIR SPRINGS 

Firestone Industrial Products 
Company has prepared product 
specification brochures on its Airstrokc® 
actuators/Airmount® isolators, and its Airpicker® and 
Airgrippcr® pneumatic devices. For free copies, contact: 
Firestone Industrial Products Co., 701 Congressional 
Blvd., Carmel, IN 46032; Td: 800-888-0650; Fax: 317- 
580-2345. 

Firestone Industrial Products Co. 

For More Information Write In No. 359 


XEROX 
2230IJ 
PRINTER 

Full-color brochure 
details the Xerox 2230ij 
Wide Printer, a widc- 
format, feature-rich, 
monochrome in-jet 
printer with highlight 
color. Its a fast, reliable 
36* CAD workhorse, 
for black-and-white - and color - printing. Indudes a 
stand. Outputs up to E size. Call: 800-XES-TALK, ext. 
1 262, for a brochure. 

Xerox Engineering Systems 

For More Information Write In No. 360 



GUINNESS 
1U«)‘R < OF 
RECORDS 
^^>96 


WORLD’S SLIP- 
PERIEST SOLID 
LUBRICANT PRE- 
VENTS WEAR 

HI-T-LUBE® dry-film lubricant 
- called the world's most slippery 
solid by the 1996 Guinness Hook 
of Records - solves wear, galling, 
and fretting problems for gears, bearings and other metal 
parts, even at high and low operating temperatures. 
Works under high compression loads, in a vacuum, and 
in high radiation environments. General Magnaplate, 
Unden, NJ 07036; Tel: 800-852-3301; Fax: 908-862- 
6110; E-mail: info0magnaplate.com; http://www.mag- 
naplate.com. 

General Magnaplate 

For More Information Write In No. 361 



SPECIALTY 
ELECTRIC HEATERS 
& TEMPERATURE 
SENSORS 

Durex offers a free catalog containing 
hundreds of dearie heaters and temper- 
ature sensors. These products have been developed for engi- 
neered applications that require high temperature and uni- 
form heat sources such as semiconductor processing and 
plastics processing. Features indude specialized cast-in alu- 
minum heaters and high-temperature, mineral-insulated, 
flexible heaters. Durex International Corp., 190 Detroit St., 
Cary, IL 60013; Td: 800-739-9060; Fax. 847-639-2199; 
URL http-7/www. durexind.com. 

Durex International Corporation 

For More Information Write In No. 364 


QUALITY 
ALUMINUM 
CASTINGS 

This newly updated, full 
color brochure illustrates 
permanent mold aluminum 
casting, a process best suited 
for high-strength, high-qual- 
ity products ranging from a 
few ounces to several hun- 
dred pounds with yearly production runs of 3000 or 
more. Explanations of the complete in-house machining, 
engineering and tooling Stahl can provide are also 
induded. Stahl Specialty Co., Kingsville. MO 64061; 
Tel: 800-821-7852. 

Stahl Specialty Company 

For More Information Write In No. 362 




TECSTAR TOTAL 
SYSTEMS 
SOLUTIONS 

Space power systems, space atti- 
tude and control systems, and 
space electro- mechanical deploy- 
ment products are featured in 
our new 1 1 5-page catalog and 
datasheet package. With signifi- 
cant heritage in high -efficiency space solar arrays, solar 
array drives, reaction wheels, momentum wheels, antenna 
pointing mechanisms, actuators, gear motors, resolvers, 
and much more, we provide the answer for your systems 
requirements. Tecstar Inc.; Tel: 818-968-6581, ext. 260; 
Fax.818-336-8694. 

Tecstar Inc. 

For More Information Write In No. 365 



FREE INSTRUMEN- 
TATION SOFTWARE 
DEMOS 

Software Showcase is a multimedia 
CD-ROM that gives you an interactive overview of the 
leading instrumentation software packages from National 
Instruments. Demonstration versions are induded. Software 
featured indudes: LabVIEW graphical instrumentation 
software; LabWindows/CVI visual development software; 
Component Works software for Visual Basic Measure soft- 
ware for Microsoft Excd; and Virtual Bench turnkey virtual 
instruments. Software Showcase runs on Windows 3.1/95, 
Macintosh, and Power Macintosh. Call for a FREE 
Software Showcase. National Instruments; Tel: 800-433- 
3488; Fax: 512-794-8411; E-mail: Info0natinst.com; 
http:/www.natinst.com. 

National Instruments 

For More Information Write In No. 363 



PRECISION 
ENCODERS AVAIL- 
ABLE WORLDWIDE 

Accu-Coder™ brand encoders by 
Encoder Products are manufactured in 
North America, Europe, and Asia. 
Catalog features a full line of Cube™, 
size 25, size 20. size 1 5 miniature round, C-face, and hollow 
shaft encoders suitable for a variety of industrial counting, 
motion and motor control. Encoders can replace units by 
other major manufacturers. 2-year warranty, 1 -day shipping 
for single piece orders, standard delivery 4-6 business days. 
Distributors across the U.S. and worldwide. Encoder 
Products Company, Box 1548, Sandpoint, ID 83864-0879; 
Teh 800-366-5412; Fax: 208-263-0541. 

Encoder Products Company 

For More Information Write In No. 366 
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LITERATURE SI^JTLIGHT 



VALIDATED DESIGN 
ENGINEERING DATA 

The latest issue of ESDU Update 
(Summer 1996) contains informa- 
tion on some of the newest validated 
design engineering data items released 
by ESDU International PLC. Topics 
covered include: Mechanisms (failure 
prediction). Mechanical Engineering (stress and strength). 
Tribology (rotordynamics), Wind Engineering (vortex shed- 
ding), and Aerospace (structures). Additionally, there are a 
number of application notes and information about TK 
Solver release 3. For your free copy, complete the enquiry 
card or contact us today at ESDU International PLC, PO 
Box 1633, Manassas, VA 22110; Tel: 703-631-4187; Fax: 
703-330-1642. 

ESDU International PLC 

For More Information Write In No. 367 





PHOCMIX kMw U. 


COMPACT 

ELECTRIC 

HEATER 

SYSTEMS 

Find out how- PHOENIX 
electric heater systems can 
meet your confined space 
requirements as well as heat 
to very high temperature. 
PHOENIX supplies heaters 


that are compact, have precise control and high power 
density. Heat air, natural gas, combustion products, corro- 
sives, and particulates for process or test. PHOENIX 
Solutions Co.; Tel: 612-544-2721; Fax: 612-546-5617. 


PHOENIX Solutions Co. 


For More Information Write In No. 368 



REMOTE DATA 
ACQUISITION & 
PROCESS 
MONITORING 
MADE EASY 

The Azonix pMAC®-1050 is a single-board, low-cost dis- 
tributed I/O subsystem that is easy to configure and use. 
Mix and match analog and digital I/O in one compact, 
direct-connect instrument. Connect to any PC-based 
host; supported by DMACS, InTouch, and other stan- 
dard software. Use single-channel plug-in I/O modules 
and special-purpose I/O backplanes for custom expan- 
sion. Azonix Corporation, 900 Middlesex Turnpike, Bldg. 
6, Billerica, MA 01821; Tel: 800-365-1663 or 508-670- 
6300; Fax: 508-670-8855. 

Azonix Corporation 

For More Information Write In No. 369 



UNIVERSAL ANA- 
LOG I/O FOR ANY 
PLC, EVEN MICROS 

SensorPulse Corp., South Easton, MA, 
has introduced a new family of 
SensorPulse™ universal analog signal 
processors, which replace the use of ana- 


log input and output modules in programmable logic con- 
trollers (PLCs) by converting analog signals to 12- or 16-bit 
data, and communicating the data to a PLC via a single digi- 
tal I/O point Any sensor can be used for machine and proces- 
sor control with any PLC, PC, or standalone application. 
Preloaded software drivers for all major PLCs arc included. 
SensorPulse Corp., 1 17 Eastman Sc., Easton, MA 02375; Tel: 
800-447-5900 or 508-230-9000; Fax: 508-230-9090. 


SensorPulse Corp. 

For More Information Write In No. 370 


The Technology Connection 


To Advertise Call (800) 944-NASA 




rtunities for Partner i 


& Commercialization 


m 


Avionics Software Design 
Complexity Measure (ASDCM) 


Contact: Richard Weeks, VP 
Symvionics, Inc. 


(818) 585-0115 FAX (818) 585-0427 
Web Site: http://www.symvionics.com 


Engineering Catalog 


m 


-*$*80/20 Inc.. 


Manuka of The Industrial Erector Set ' 


T-SL0T ALUM. EXTRUSIONS 
for Machine Frames, Work 
Stations, Shop Projects, 
Guarding, Enclosures, Etc* 

Free catalog 

with over 1400 building components! 

Internet • http://www.fwi.com/8020 



(219) 248-8030 * FAX 248-8029 

i 1701 S< 


1 South 400 East • Columbia City, IN 46725 


nineci itig tvitli Consultants 


Robert P. Bell 

Robert Platt Bell & Associates, P.C. 


917 Duke Street, Alexandria, VA 22314 
(703) 683-8822 • FAX (703) 683-8823 
E-mail: RobertBell@BELLPAT.COM 


Specializing in patent, Trademark and 
copyrighting matters. 


Announcing 
The Third Annual 
SBIR TECHNOLOGY OF 
THE YEAR AWARDS 


Has your company developed a 
novel, commercially promising tech- 
nology/ product through the govern- 
ment's Small Business Innovation 
Research (SBIR) Program? You may 
be eligible for a 1996 SBIR 
Technology of the Year Award, pre- 
sented by the Technology Utilization 
Foundation in cooperation with SBIR- 
sponsoring agencies of the federal 
government. 


Nominees will have the opportunity 
to showcase their technology/prod- 
uct at Technology 2006, the world's 
largest tech transfer conference and 
exhibition (Oct. 29-31, Anaheim, 
CA), and will be featured in the 
pages of NASA Tech Briefs. 
Winners will receive thousands of 
dollars in prizes. 


To learn more about this prestigious 
national award and obtain a nomi- 
nation packet, call Joanna Lipton at 
(212) 490-3999. 


NASA Tecri Bnefs. ISSN 0145-319X, USPS 750-070. copyright© 1996 by Associated Business Publications Co.. Ltd. Copyngl 
is not claimed for the individual “tech briefs" contained m this publication. The U.S. Government has a paid-up license to exercis 
aH rights under the copyright claimed herein for government purposes. NASA Tech Briefs is published monthly by Associate 
Business Publications Co.. Ltd., 317 Madison Ave., Ste. 921. New York, NY 10017-5391 Editorial, sales, production and circuit 
tion offices at 317 Madison Ave.. New York. NY 10017-5391. Subscnption for non qualified subscribers in the U.S., Pananr 
Canal Zone, and Puerto Rico, $75.00 for 1 year $125.00 for 2 years; $200.00 for 3 years. Single copies $10.00. Foreign subsenj 
tions one-year U.S. Funds $195.00. Remit by check, draft, postal, express orders or VISA. MasterCard, or American Expres' 
Other remittances at sender's risk. Address aH communications for subsenptions or circulation to NASA Tech Briefs. 317 Madsc 
Ave . New York. NY 10017-5391 . Second Class postage paid at New York. NY and additional mailing offices 
POSTMASTER: please send changes to NASA Tech Briefs , P. O. Box 10523 , River fan, NJ 08076-0523. 



PRODUCTION 

PROGRAM- 

MERS 

International Microsystems 
offers custom production 
programmers, as well as 


Flash, PCMCIA, Micros, EPROM, and EEPROM. 
Fielded by the U.S. Army since 1994. International 
Microsystems Inc., 521 Valley Way, Milpitas, CA 95035; 
Tel: 408-942-1001; Fax: 408-942-1051; E-mail: 
imtest@ix.netcom.com; Web site: http://www.imtest. 


International Microsystems Inc. 

For More Information Write In No. 371 



Apollo 1 1 

Commemorative 

Sweatshirt 


Striking full-color illustration on quality white 
shirt recaptures the spirit and excitement of the 
Apollo moon landing. Available in adult 
sizes-S,M,L,XL $19.95 each plus $5.00 ship- 
ping/handling. (NY residents add sales tax.) 


Mail with payment to: Associated Business 
Publications, 317 Madison Avenue. Ste 921. New York, 
NY 10017. For credit card orders call (212) 490-3999. 
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NURBS 

re 


Nlib 2.0 is a library of ANSI C functions for 
creating and processing NURBS curves and 
surfaces. The functions are easy to call and no 
knowledge of NURBS mathematics is re- 
quired. Nlib 2.0 is the ideal kernel upon which 
to build geometry-based applications. Source 
code, multi-users, no royalties. Maintenance, 
consulting and training. 

http://www.gower.net/geomware 




4ME6 
VIDEO" 
Model 12 

Flexible Image Capture, 
Processing, & Display 
Board for the PC 

• 4-31 jOOO Pixels per Line 

■ 1-16,000 Unes/lmage 

■ 2- 50MHz Sampling & 
Otsplay Rate 

■ Configurable 4-256 MB 
image Memory 

“ On-Board DSP 
Programmable Non- 
Standard RS-1 70. & 
CCiR VkJec Formats 
Area or Line Scan Input 
Extensive Software 

EPIX, 

381 Lexington Drive 
Buffalo Grove. IL 60089 
Tel 847 4651818 
Fax 84 7 465 1919 
epixwepixinc.com 
7Avww.eplxinc.com/epix 


Marketplace 


To Advertise — Call (212) 490-3999 


Now Windows, DOS, NT & 
Windows 95 applications 


For Free Literature. Call 

800-722-6004 


For More Information Write In No. 582 


For More Information Write In No. 585 


[-Programmable 
Mitt Controllers 




The Miniature Controller 
Specialist since 1983 


Z-World provides a complete software 
and hardware solution for embedded systems and 
control applications. Our low cost miniature con- 
trollers provide a variety of digital I/O, ADC. DAC. 
and RS232/RS485 communications. For only $195. 
our Dynamic C™ integrated C development system 
allows you to create real-time multi-tasking pro- 
grams up to 512K (approx. 20,000 lines of C code). 
Controller pricing from $79. Quantity discounts 
start at 5 units. 

1724 Picasso Ave 
Davis, ca 95616 
ffVI 916.757.3737 

916.753.5141 FAX 
http:/www. zworld.com 
For immediate information, use our 24-Hour AutoFAX 
Call 916.753.0618 from your fax. Request catalog #18. 

For More Information Write In No. 587 


Visualize matrix and 
image data in seconds.. 


with Transform! 


Request a FREE catalog! 


www.fortner.com 

800-252-6479 

• FORTNER 

RESEARCH LLC 

100 Carpenter Dnve, Sterling, VA 20164 
fax (703) 689-9593 • info@fortner.com 


For More Information Write In No. 584 


Data acq and signal conditioning 


IN ONE PACKAGE! 

♦ Replaces chart recorders & scopes 

♦ Accepts plug-in amplifiers 

♦ Connects to your PC’s printer port 


i%. 




IttWWV 


0* 


♦ Fast 250.000 Hz sample rates 

♦ Ready -to-run recording software 

Forget multiple boxes. Set aside 
your old. traditional instruments. 

Our products take you from sensor to final results with computer- 
precision. Our DI-500 portable, rack mounted, or desktop hardw are 
measures TCs, rtds, vac, vdc, rpm, and strain — virtually any sensor 
used in industry — with safe, 1000 V isolation per channel. Our ready - 
to-run WinDaq software allows you to acquire, display, record, play- 
back, and analyze your toughest waveforms with more speed and 
flexibility than you’ve ever seen on a PC. 

G 800 - 553-9006 

For More Information Write In No. 586 


CALL FOR 

FREE 

INFORMATION 


C !<*' O, D.L*, 


For More Information Write In No. 580 


FREE! 

130 

Page 

Catalog 


“Optics 
for 

Industry” 

Free 130 page product catalog from Rolyn, 
world's largest supplier of “Off-the-Shelf" optics. 
24-hour delivery of simple or compound lenses, 
filters, prisms, mirrors, beamsplitters, reticles, 
objectives, eyepieces plus thousands of other 
stock items. Rolyn also supplies custom prod- 
ucts and coatings in prototype or production 
quantities. ROLYN OPTICS Co., 706 Arrowgrand 
Circle, Covina, CA 91722-2199, (818)915- 5707, 
FAX (818)915-1379 


For More Information Write In No. 581 


GeomWare, Inc. PH/FAX 903 839-5042 


For More Information Write In No. 583 


SoftwareWedqe 

Automatically inputs any serial data 
directly into any PC application. 


Communicate 

With: 

{ Industrial & Lab. 
I Instruments ... 

' Gages ... 
Balances - 
PLCs etc. _ 
Any Serial 
Device! 


• Real-Time Serial Data into Any Application - Excel, 
VB, Quattro, Lotus, Access, Stat. software, etc. 

• Full data acquisition and instrument control. 

• Risk free 90 day, money-back guarantee 


TAL TECHNOLOGIES. INC. 

2027 Wallace St. Philadelphia. PA 19130 
Tel: 215/ 763-7900 Pax: 215/ 763-9711 
E-mail: tall@taltech.com 
Home page: httpy/Vww.talt ech.com 


Engineering Software Direct is your 
#1 source lor engineering software! 
The more than 1.808 products listed 
in this catalog wera developed by 
software companies and practicing 
enginanrs and represent a vast 
resoerca ol tools that can halp 
you gel yonr job done better, more 
accurately, and morn quickly 


Call 

IJ00mM44 

Sdtwh laifnwtMaal 2525 U. Bum A**.. Okay*, II 0004/ 
M 3l2.4M.9tft Fu JI7.4M.92J4 
t-md Utl hnF//www.KftMhkrt.(Mi 
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Marketplace 


New Palm Sized TwinaxJ 
Triax Cable Assembly Tester 


T rompeter’s new twinax/triax cable assem- 


bly tester measures only 
2 3/4" x 4 1/2" and delivers 
fast Sure Pass/Fail LED 
indicator tests of opens, 
shorts and cross wired 
connections. Operates 
on one 9 V battery. 

Supplied with carrying 
case, terminators and 
instructions for test- 
ing of standard TRB 
cable connections; ideal for all 
1 5553B applications, including ground sup- 
port and testing. Adapters are available for 
non-TRB connectors. 

Quality dotsn t cost... it pays.' 



/ /SO 900/ Cert#*/ j 


31186 LaBaya Dr.. Westlake Village. CA. US.A. 91362 
(800) 982-COAX • (818) 707-2020 • Fax (818) 706-1040 
http://www.trompeler.electronics.indus1ry.net 


Send Information Write In No. 590 
Please Call Write In No. 591 



PEM® 

SNAP-TOP® 


STANDOFFS 

(Bulletin SSA) 


PEM® SNAP-TOP® standoffs are designed for 
permanent installation into metal panels or PC 
boards. They use a spring action to hold PC 
boards and subassemblies securely, while allowing 
for quick removal. Screws and other threaded 
hardware are eliminated. To install, simply press 
into punched or drilled holes. Contact Penn 
Engineering & Manufacturing Corp., P.O. Box 
1000, Danboro, PA 18916. Fax: 215-766-0143 or 
call: 1-800-237-4736. 


Clinch it with 


For Information Write In No. 589 


SCIENTIS 

ENGlNEEl 




Your Best Guide 
To Engineering 
Tools Online 

The Internet For 
Scientists And 
Engineers will show 
you how to navigate 
the net and find important online 
resources in aerospace, electronics, 
energy, computing, bio/medicine, 
physics, and many other fields. A 
great time- and cost-saver for both 
beginners and seasoned surfers. 450 
pages. Only $34.95 

(NY residents add sales tax.) 


Mail with payment 

($34.95 each plus $5.00 postage.) to: 

Associated Business Publications, 

317 Madison Avenue, Ste 921, New York, NY 10017. 
For credit card orders call (212) 490-3999 
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NASA Solutions. . . 



Making Space Technology 

Work for You 



Security Systems Software clips. 

a Johnson Space Center expert system 
program, enabled Software House to 
develop the C.CURESystem 1 Plus. This 
system allows users to manage large 
amounts of information, solve unique 
security problems and gain power over 
access control with time schedules, 
authorization levels and door entry with 
card validation. 



Plasma Torch using a plasma torch 

technology developed by Ames Research 
Center, Plasma Technology Corporation 

(PTC) has revived interest in a decade-old 
system for industrial heating. The plasma 
torch line developed by PTC far surpasses 
conventional methods. It offers greater 
temperature and processing control, faster 
reaction time, lower capital costs and a 
more efficient use of energy. 



Environmental Seal Magnetizing fuel 

by dispersing finely ground particles of iron 
oxide through it - an idea developed by a 
Lewis Research Center scientist is the 
concept behind Ferrofluidic Corporation’s 

ferrofluids seal. The initial use was in a 
zero leakage non-wearing seal for making 
semiconductor chips. The corporation now 
manufactures rotary feedthrough seals for 
the semiconductor industry. 


N ASA technology positioned the U.S. in the forefront of space exploration. Whether it is sensors, 
microelectronics, information systems or another area, NASA technologies can help your business 
position itself in front of your competition. 

TechTracS - the newest search engine for finding the NASA technologies with the greatest commercial 
potential - can be accessed over the Internet through the NASA Commercial Technology Home Page: 

http://nctn.hq.nasa.gov. 


To match your companies needs with NASA solutions contact the NTTC by 






• Internet: 

• Phone: 


http://www.nttc.edu. 

1 - 800 - 678 - 6882 . 


For More Information Write In No. 572 










MATH IEEE-488 Mutl ^ 

2,w«2_ RS -232 __Z I 


Test and Measurement 

TestPoint is software for designing test, mea- 
surement and data acquisition applications. 

Tens of thousands of applications have been 
written using TestPoint and none of them 
required connecting or wiring icons or writing 
lines of code. TestPoint has fast graphics, A/D, 
D/A, digital I/O, general purpose I/O, IEEE-488, 
RS232, RS485, advanced math, filters, multi- 


Software for Windows 

tasking, client-server DDE, OLE2 and hundreds 
of other features in an open environment you 
won’t outgrow. Find out how you can join thou- 
sands of other engineers who are already get- 
ting results and recognition 
by saving time and money 
with TestPoint. 



Capital Equipment Corp. 

Call 1-800-234-4232 or 508-663-2002 or FAX 508-663-2626 for your free demo pack. 


For More Information Write In No. 668 




